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GASTRIC MUCOSAL RELIEF 

V MODiriCD SEDIMENT \TION Ml THOI), LSIM, A C(1I I l)II)M I \ SUMM M)l I) HAKIUM 
SriPHATP 1 APRI'IIMIWRX R I PORT 

By ROBERT A \REYS. M D , and SIDNEY I) M ESI ROW , M D , Roentgenologist and 
Assistant Roentgenologist, Miehatl RteM. Hospital, Clitratio 


R ECENTLY, m tins conntr) , there has 
been a revn al of interest in the dem- 
onstration of mucosal patterns m the 
stomacli and duodenum, as an aid m estab- 
lishing the normal and abnormal m gastnc 
and duodenal diagnosis 

This paper wall attempt to demonstrate 
the possibility of a modification of the sedi- 
mentation method, by no means a new 
idea, but one which represents a slight de- 
parture from those used in the past 


HISTORICAL NOTC 


As early as 1S97, Roux and Balthgard, 
apparently independently and contempora- 
neously with Walter Cannon in this coun- 
try, first used a bismuth opaque meal in 
demonstrating the motor phenomena of the 
stomach 


Holzknecht and his group, in ISOS, 
probably saw fluoroscopically the flow of 
bismuth opaque meals over the gastnc 
ruga; In 1006, they used a watery suspen- 
sion of bismuth submtrate m the prelimi- 
nary part of the fluoroscopic study of the 
stomach (10 grams bismuth submtrate in 
50 grams of water, to which was added a 
tablespoonful of milk sugar) Palpation 
of the stomach m the erect posture made 


1 • Rugar ’’ furnished through 
McKesson S: Robbins Companj 


the 


courtesy of 


possible the visn dwation of the mucosal 
folds After this procedure and while the 
stomach still contained the bismuth sus- 
pension, the) distended the stomach by 
having the patient ingest an effervescent 
mixture of from four to fixe grains tartanc 
acid and from five to sex en grams of sodium 
bicarbonate This they followed by the 
usual opaque meal, four hundred grams of 
milk gruel with thirty-fix e grams of bis- 
muth submtrate 

This examination is detailed because of 
its resemblance to our own procedure 

With the adxent of the Snook x-ray 
transformer, in 1007, and the distinct im- 
provement in visualization due to “stop- 
ping” gastnc penstalsis, further impetus 
was given to gastro-mtestmal examinations 
by these methods 

Cole, in 1909, demonstrated gastnc ruga; 
by using the pnnaple of sedimentation of 
bismuth submtrate from a watery suspen- 
sion as a special technic His first films 
compare very favorably with the more 
modern methods of examination 

Akerlund, m 1921, working with Fors- 
sell, whose classic monograph m 1913 laid 
the fundamentals of the anatomy and physi- 
ology of the stomach before the profes- 
sion, ^applied the method of the “thin 
layer” to diagnosis of the duodenal bulb 
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lesions by everting external pressure to 
displace all but a tlun layer of opaque 
medium from the bulb 

Since then, innumerable observers ha\c 
contributed both to the relief and tlun 
later methods, the majority, however 
having tended to avoid the principle of 
sedimentation to demonstrate the rugal 
pattern 

Pribram and Kleiber (l‘>27), Hilpcrt 
(l')2S), and Vallebona (l‘)2ti) revived the 
use of barium suspension and air disten- 
tion Small amounts of barium suspension 
were ingested and distributed by manual 
pressure, then the stomach was distended 
by air injected through a small tube 
(Pribram, Kleiber, and Hilpert), or bv 
chemical means (Vallebona) 

The Cole Collaborators 1<H4, whose 
procedure we largely followed, reviewing 
jirevaous methods, discussed the distribu- 
tion of an opaque salt b) sedimentation, 
modifying their original procedure of giving 
the patient one gram of bismuth subcar- 
bonate m four ounces of water, by giving a 
larger quantity (eight ounces) of water, so 
that the opaque salt would settle out on a 
smoother surface and when, after fifteen or 
twenty minutes, the water was withdrawn, 
the stomach, diminishing in volume, caused 
the mucosal folds to appear This method, 
they decided, however, could be applied 
only m special cases as an adjunctive 
method rather than a routine procedure 

ri ADORATION Or METHOD OT MUCOSAL 
REEIET 

It is important to establish here the fun- 
damental necessity of combining both the 
fluoroscopic and roentgenographic findings 
m arriving at a satisfactory diagnosis 

Therefore, in planning the drink to be 
used, it was essential that it be made suf- 
ficiently opaque to enable proper fluoro- 
scopic observation, yet not interfere with 
radiographic demonstration of the mucosal 
folds This, it was felt, could not be ac- 
complished by the administration of a 
single opaque meal, since it was known 
that a meal sufficiently opaque to be vnsu- 


alwcd fluoroseopically was not suffi- 
ciently tlun to allow the suspended banum 
to settle out on the mucosa] folds satisfac- 
torily' 

At first, using a dilution of barium and 
skimmed milk in proportion of one-to-four, 
we found that the banum stayed m the 
stomach too long With further dilution, 
up to one-to-thirty , the same objection 
arose, along with the fact that the banum 
"caked” rather than separated out in a 
thin layer over the mucosa 

In the attempt to correct these faults, 
and because it was felt that the skimmed 
milk contained sufficient fatty' matenal to 
delay gastric motility, and also had the 
propertv of keeping the banum in suspen- 
sion too long, we turned to diluting with 
water This, we found, was immediately' 
but onlv partiallv successful, the dilution 
of apparent maximum efficiency lying be- 
tween one-to-ten and one-to-fifteen 

Since we still had trouble because the 
banum settled out in clumps, rather than 
in a finely divided precipitate, we were 
prev ailed upon to expenment with 
"Rugar," a colloidally’ suspended banum 
sulphate which is freely’ miscible with milk 
or water 

Tins, we found on dilution with water, 
not t/nlk, to one-to-fifteen strength, was 
ideal for the purpose intended The meal, 
about sixteen ounces, was given to the 
patient, and after he had lam alternately 
on Ins nght and left side for only fifteen 
minutes, films could be taken, the greater 
proportion of vvlucb were successful in 
demonstrating the gastnc pattern, since 
during that time the banum had settled 
out and most of the fluid had been evacu- 
ated from the stomach It was then felt 
that we could further improve the visuali- 
zation by the introduction of gas or air 
into the stomach, in direct similan ty to 
double contrast in pneumocolon 

Use of the Rehfuss and Levin tubes, 
followed by air inflation, W'as not satisfac- 
tory Because of the discomfort to the 
patient, and because in out-patients the 
method entailed too much difficulty', we 
turned to gas distention by allowing the 
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patient to ingest Seidht7 pow dors, drinking 
each powder separately to insure maximum 
gas formation Tfie action of the tartane 
acid and sodium bicarbonate m production 
of carbon dioxide gas is well known, and 
had been used as carh as l‘H)b by II 0 I 7 - 
knccht and Ins school, if not earlier 

The results were eminently successful, 
with the following rchtivelv unimportant 
exception It was found that with too 
much distention, most of the rugal folds 
were ‘ ironed ' out a finding which we ex- 
pected, from the experience of the Cole 
Collaborators ‘Distention of the stomach 
and duodenum Ins the disadvantage ot 
diminishing the prominence of the mucosal 
relief ” 

In connection with Akcrlund s thm finer 
method for the duodenal bulb we felt that 
attempts at gastnc compression would 
fail, since in the average patient it was fre- 
quently impossible to palpate the fundus 
because it lav so high behind the costal 
arch 

Because it was felt that it was essential 
to observe the stomach fluoroseoptcally 
the patient was given a regular meal and 
the stomach manipulated and palpated 
following wluch films were again taken, in 
order to cheek completed the findings of 
the first method 

SOURCE AND AMOUNT OT MATERIAL 

A senes of gastrointestinal patients 
numbenng 30 unselected cases were then 
examined, employing the method By far 
the greater number were normals, insofar 
as the stomach was concerned, allowing the 
development of familiarity with the aver- 
age normal pattern There were however, 
several which both demonstrated the 
efficacy of the method and suggested the 
possibilities of its application 

Of the abnormal, one proved to be an 
enormous polypous adenocarcinoma of the 
cardia of the stomach, very well demon- 
strated by the “combined method" 
( ‘Rugar"/water Vis with Seidlitz powder) 
— see Case 6 

Another revealed the presence of one 
gastnc ulcer, beside the one discovered in 


the duodenum, whereas the usual meal had 
rev ealed otilv the duodenal lesion 

Still two others graphically outlined 
enormous gastnc ulcers with the surround- 
ing edema and disturbance in the nigai 
about the crater 

TECHNIC 

1 lie patient w is brought to the depart- 
ment without breakfast, stomach empty 
1 he meal (sixteen ounces containing 
Rugar ’ the eolloidallv suspended barium, 
and water in proportion of onc-to-fiftccu) 
was given the patient while under fluoro- 
scopic control (in some eases the meal was 
of sufhcient densitv to permit vasualwa- 
tionl 

The patient was then placed 111 the prone 
position and told to he first on the left side, 
then on the abdomen, and then on the right 
side, dividing the fifteen minutes equally 
1 he patient then took each of a pair of 
Seidht? powders and was asked not to 
belch Films of the stomach were then 
unmediatelv taken, 111 the right lateral, 
right oblique, and anterior positions The 
patient w as then giv en the routine barium 
meal to enable vasualt7ation roentgeno- 
seopically and allow roentgcnographic 
cheek-up Films were then taken again 

The following are ease reports of the ty pi- 
callv normal cases and those which were 
unusual from the standpoint of pathology' 

NORMAL CASES 

Case 1 K J, white female 12 years of 
age, complained of epigastric pain, head- 
ache and vomiting for six months Physi- 
cal laboratory and roentgen examinations 
were negative for abnormalities (See 
Figs 1- A and 1-B 1 

Comment Instead of the usual vertical 
rugal markings, it is noted here that the 
markings are scalloped and irregular, sug- 
gesting larger rugal folds irregularly dis- 
tributed on the greater curvature This 
examination was done without gas disten- 
tion It is highly likely that, while the 
roentgen examination was deemed nega- 
tive, the demonstration of these heavy 
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I ip I A 
I igs 1 A nnd I B C-isc 1 


Hg 1 B 

Scalloped markings in cardin nnd fundus suggest rugnl h\pertroph> 




Fig 2 Case 2 Antrum and distal fundus 
certainly negative 


rtigre may be significant of a hypertrophic 
gastritis 

Case 2 S J , colored female, 50 years 
of age, complained of a weight loss of 20 
pounds m four years, epigastric pam and 
somnolence for two or tliree weeks, and 
nocturia for two months 

Physical examination revealed hyper- 
tension (208/94), tenderness in the epigas- 
tric gall-bladder area, with a questionable 
mass which was thought to be gall bladder 
Roentgen examination was negative ex- 
cept for a pathologic appendix (Fig 2) 
Comment With less evacuation of sedi- 
mentation meal, the gross vertical rugal 
folds are shown Here one can be abso- 
lutely sure that there is no lesion m the 
antrum or distal fundus 

Case 3 White female, 23 years of age, 
had complained of epigastric pam for two 
months She had been a known diabetic 
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I lg 3 A 1 >R 1 B 

Tigs 3 A and 3 B Case 3 Gross rogil markings arc well shomi 


for seven years and the diabetes was con- 
trolled by insulin 

Physical and laboratory examinations 
were negative except for blood sugar of 
325 mgm per c c Roentgen examination 
was negative (Figs 3-/1 and 3 -B ) 

Comment Similar to Case 2, -vertical 
rug® of cardia and fundus well show n 

Case 4 N W , female child, 12 years of 
age, complained of epigastric pain of two 
months’ duration 

Physical findings were negative for ab- 
normalities Laboratory findings were 
within normal range 

Roentgen findings Questionable duo- 
denal defect (Figs 4 -A, 4 -B, 4 -C, and 
4 -D) 

Comment The films were taken m the 
anterior and right obhque positions in both 
methods The cardia and fundus are ex- 
tremely well shown Barium sedimenta- 
tion is even and uniform throughout — 
definite assurance that this portion of the 
stomach is negative 


PVTHOLOGIC CASES 

Case 5 H L , white male, 73 years of 
age, complained of marked anorexia, 
weight loss of 15 pounds in one year, pre- 
cordial pam, and loss of appetite due to 
epigastric fullness 

Physical findings revealed only a senile 
loss of tissue turgor, pulmonary emphy- 
sema, and cardiac enlargement 

Laboratory examination was negative 
except for a lack of free acid in the gastric 
analysis There was no blood in the gas- 
tric contents 

Roentgen examination revealed an enor- 
mous polypous gastric mahgnancy m the 
cardia, revealing several polypous filling 
defects and extending down the lesser 
curvature and posterior wall to the masura 
angulans 

Comment The “double contrast” 
method beautifully demonstrates the extent 
and nature of the lesion, two large poly- 
pous extensions of the lesions on the pos- 
terior wall and lesser curvature, and a 
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smaller polypous extension from the outer 
superior quadrant of the cardia (See Furs 
5-H and 5 - B ) 


a free aad of 40 per cent, a total acid of 75 
per cent No blood m \omitus, gastnc 
analysis, or stool 


I -1 /I 


Tig -I B 



rig 4 C 

Tig-; 4/1 4 B 4 C, 4 D Cas: 4 
tionabh ncgati\e for abnormalities 


Tig 4 -D 

The fundus and cardin are well shown and unques 


Case 6 A B , white male, GO years of 
age, complained of intermittent sharp 
epigastric pains with vomiting two hours 
after meals for the past two years He ate 
five or six small meals per day to avoid pain 
Physical examination was negative for 
abnormalities 

Laboratory findings Blood count re- 
vealed an elevated white blood count 
( 13 , 000 - 21 , 600 ) , gastnc analysis showed 


Roentgen examination revealed a large 
penetrating ulcer crater on the lesser curva- 
ture m its middle third Gastnc retention 
30 per cent at twenty-four hours (See 
Figs 6-/1 and 6-B ) 

Surgery A tremendous ulcer crater was 
shown on the lesser curvature of the stom- 
ach, penetrating into the pancreas, the 
defect in the stomach about the size of a 
silver dollar 
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I ig 5 A J »II >2? 

I igs 5 A ami *> B Case 5 Noil the cliirnc** with which the combined method shows the mingastric 
neoplastic protrusion 


Patholog) Chrome penetrating benign 
ulcer crater, fi\e centimeters in diameter 
There was no evidence of mahgnanci 
Patient subsequently developed paroti- 
tis and peritonitis and died 

Comment The routine method re\eals 
a large penetrating crater on the lesser 
curvature 

Sedimentation meal reveals the crater 
with lack of rugal markings in crater proper, 
but since the retained fluid continually 
washed the markings away, the findings 
are not as typical as could have been 
desired 

Case 7 A P , white female, 54 years of 
age, complained of a weight loss of 20 
pounds m one year, epigastric and lower 
abdominal pain soon after eating, and 
vomiting She gave a previous history of 
removal of a pseudomucinous papilliferous 
cystadenoma of the ovary 


Physical examination roealed a large, 
tender, nodular In er, a nodular mass m the 
epigastrium not related to the liver, and 
also one in the right lower quadrant 

Laboratory findings Ewald meal with 
histamine rc\ ealed no free acid, but blood 
Because of the former o\anan pathology, 
the question of a Kruhenberg tumor was 
raised A renew' of the microscopic sec- 
tions failed to reveal any evidence of 
malignancy 

Roentgen examination revealed a filling 
defect at the distal end of the stomach 
fundus, extending into the antral area on 
the greater curvature side The walls of 
the antrum were rigid Because of the 
rigidity, the j tiling defect, and the lack of 
normal rugae m this area, it was felt to be a 
primary gastric malignancy (See Figs 
7-A and 7 -B ) 

Surgical exploration revealed a large 
scirrhous carcinoma involving the junction 
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Tik 0 1 rig C B 

I igs 0 A and 0 -B Case (! Rcciusc of retention, the mucosal pattern tens not constant, but the crater 
is retcnlcd b> Irotli the routine and the sedimentation methods 



Fig 7 -A F, S ~-B 

Figs 7 A and 7 -B Case 7 Note filling defect in distal fundus with loss of rugal pattern which is better 

shown in Fig 7 A and which proves conclusively that the tumor is intragastnc 
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Fig 8/1 1 ig 8 fl 

Tigs S-A and S B Ca^ 8 The fiuorowopic film Hgurc S A re\cnls the crater with surrounding edema 
The sedimentation film rcreals in addition to the abo\c a collection of bintim within a crater which was 
overlooked and uhich represented a second ulcer, found at ^urgeo ( ^rTov\ to tne right in 1 igure S B ) 


of the fundus and pylonc antrum, with 
large liver and omental metastases 

Comment Both routine and sedimenta- 
tion methods revealed the filling defect at 
the distal end of the fundus, extending into 
the antrum Because of the pressure of the 
spine and the relatively small amount of 
mtragastnc material, the filling defect is 
more accentuated in the latter method 
Also, the absence of normal ruga; in this 
area is better shown m the sedimentation 
film It was felt, m this case, that the 
sedimentation method distinctly proved 
that the lesion was primarily mtragastnc 

Case S A R , white male, 65 years of 
age, complained of dull aching epigastnc 
pain, with vomiting, one hour after meals, 
of five months’ duration Physical exami- 
nation was negative, except for mid-abdomi- 
nal tenderness 


Laboratory tests revealed a faint trace of 
blood in the vomitus, and a gastnc free 
acidity of 12 5 per cent No blood was 
noted in the stool 

Electrocardiogram “Myocardial dam- 
age ” 

Roentgen examination revealed a pla- 
teau-hke mtragastnc filling defect projecting 
into the lumen on the lesser curvature, 
extending above and below the incisura 
angulans, m the summit of which there 
was a large crater (Fig 8-A) 

Surgery revealed the presence of one 
large benign ulcer on the lesser curvature, 
with marked surrounding edema, and also 
another small crater about six centimeters 
from the above, on the postenor wall, 
which roentgen examination failed to 
reveal 

Comment The sedimentation method 
revealed the first lesion quite clearly, 
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showing the crater and surrounding edema was paid, but which repre ' 

Just to the left, on the posterior wall, he- sented the second lesion (Fig S-B) 



»■> <ss 

. . Using the routine method mad* the 

tween both curvatures, delation of either lesion ddhcult 

/-srsiinr-ti nn of barium to which no atten 
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it was only under fluoroscopic localization 
that we were able to demonstrate the larger 
lesion radiographicallv 

Case 9 E P , white female, (>v years 
old, complained of gnawing cpigistnc pain 
for si\ weeks and a weight loss of la pounds 
in fiv e or si\ years Pin sical examination 
revealed diffuse abdominal tenderness, 
more marked in the right lower quadrant 
Laboratorj findings Gross tarr) blood 
in the stools on se\ en occasions 

Roentgen examination rev ealed both 
gastric and duodenal ulcers and cholelithia- 
sis (See Figs 9-d, 0 -B, and 9-C) No 
surgery was done 

Cornwall The sedimentation method 
here showed espcciall) well the gastric 
crater filled with barium and the disturb- 
ance in rugal pattern about it, while the 
routine examination was doubtful as to the 
presence of a definite ulcer 

DISCUSSION 

We are in complete agreement with the 
Cole Collaborators that the sedimentation 
method cannot be used as a routine method 
to the exclusion of the regular barium 
meal, and hence must be used as an adjunc- 
tive examination in special cases, for the 
reason that the resultant films are not as 
constant in depicting gastric abnormalities 
as is the standardized meal 

However, smee it is difficult to place the 
patient in such a position as to demon- 
strate the filling defect or crater in profile, 
so that the defect or crater can actually be 
seen, and since the routine meal is suffi- 
ciently opaque to obscure visualization in 
any but the profile position, it is felt that 


the sedimentation method could, in a case 
presenting puzzling features, considcrabh 
add to our present armamentarium 

For lesions to be demonstrated in the 
cardia, the sedimentation method until 
parti il gas distention is excellent, outlining 
tumor masses or abnormalities m the same 
manner that the pneumocolon reveals 
lesions in the colon 


SUM M VRV 

A modified sedimentation is described 
using “Rugar ' a colloidall) suspended 
barium, frcelj nnscible with water and 
milk 

A senes of U) gastric examinations is 
presented, until case reports of the typicalh 
normal and several of the unusual abnor- 
mal cases 

It is hoped that the method outlined will 
fonn a basis for further studv of the sedi- 
mentation method as a means of demon- 
stration of the mucosal relief of the 
stomach 
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THE BIOLOGIC MEASUREMENT OF DEPTH DOSES 

Bv CHARLES PACKARD, Pn D , New York Cilv 
From Columbia Uim ersity, Institute of Cnnecr Research, F C WOOD, M D , Director 


T c=== HE purpose of this article is to show 
how depth doses can be measured h> 
means of a biologic method, and to 
indicate the degree of precision which mat 
be obtained This is illustrated In re- 
sults of tests on Drosophila eggs 
The use of Ining test objects, such as 
eggs or seeds, as indicators of dosage is by 
no means new As earlx as Fill, Ritter, 
Rost, and Kruger (10) employed large 
numbers of beet seedlings m order to com- 
pare the rclatne biologic cfTcctneness of 
different Sabouraud doses Kromg and 
Fncdnch (10) used frog eggs m their ex- 
periments to test the action of different 
vray wa\e lengths Later, Junghng (0) 
used peas and beans to determine depth 
doses The seedlings were irradiated in a 
wax chamber held at xanous lex els below 
the surface of the phantom The criterion 
of effect was the rclatne increase in root 
length after exposure These lm estigators 
and others who made similar experiments, 
realized that their results were not wholly 
satisfactory, but they were convinced of 
the value of the method Lorenz and 
Rajewsky (11) remarked that "since the 
ultimate aim of measurement is to deter- 
mine the biologic effect of the rays, a bio- 
logic method w ould appear to be the most 
logical " They concluded, how ex cr, on 
the basis of experiments already made, 
that the results ivere of no great xalue 
since they showed only the order of mag- 
nitude of the doses which were to be 
measured 

The unsatisfactory results xvere due 
largely to inadequate methods It is now 
realized that seeds used m this kind of 
experiment must be carefully selected for 
size, and must be in approximately the 
same stage of germination After ex- 
posure great care must be exercised to 
prex'ent injuries to the growing root tip, 
and to maintain a proper degree of mois- 


ture and temperature With all these 
precautions, the amount of root growth 
is still xanablc Tims, Henshaiv and 
Francis (ft) find in their control material 
consisting of 17 samples, each containing 
2') seeds, that the axerage root length of 
the different samples xanes to a consider- 
able extent, howeier, because of the large 
number of individuals which they used, 
the amount of xanation, from a statistical 
point of xiew, is not large It is exndent 
that if the rclatne magnitude of surface 
and depth doses is estimated by the amount 
of root grow Ui, or by some other biologic 
reaction, the comparison is between tivo 
quantities both of which may be affected 
by the normal xanabihty of the test ob- 
jects Only b> using large numbers of 
specimens can this source of error be 
eliminated 

In the past few years appropnate bio 
logic methods and accurate physical meas- 
urements have produced significant data re- 
garding depth doses Hussey (S), using 
Drosophila lame as indicators, found that 
depth doses in a paraffin phantom are much 
the same as those obtained wath thimble 
chamber dosimeters Sugiura (20) irra- 
diated particles of Mouse Sarcoma ISO 
at xmnous depths in a phantom, and es- 
timated the dose xvhich they received, as 
compared with the surface dose, by finding 
the proportion of takes after the particles 
had been inoculated into healthy animals 
The percentage depth doses obtained m 
this xvay xvere not unlike those determined 
by physical means Henshaw and Fran- 
cis (G) have used wheat and lettuce seed- 
lings, determining the surface and depth 
doses in a paraffin phantom for both 200 
kv x-rays and for gamma rays They 
observed that for x-rays the depth doses 
measured by the seedlings were somewhat 
lower than those indicated by ionization 
readings 
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As test objects for studying depth dos- to which thc\ belong arc not large, the 
age, the eggs of Drosophila possess an ad- greatest being l> 8 per cent and the small- 
i antngc oier other kinds of inatenil m est, 0.2 per cent The magnitudes of the 



that their quantitative reaction to equal 
doses of radiation remains the same year 
after year, and the amount of variation 
between the results of repeated tests is 
relatively small To illustrate the con- 
stancy m response, and the amount of 
variation which may be expected m these 
experiments, the data m Table I are pre- 
sented These form a part of a large 
senes of similar tests made dunng the 
past six years The eggs were exposed 
m air, free from scatter, to doses meas- 
ured with a calibrated Victoreen dosim- 
eter In all cases, the voltage was 120 
kv , and the filtration, 0 25 mm Cu and 
1 0 mm A1 The half value of the beam 
was 0 33 mm Cu It will be seen that 
the differences between the results of in- 
dividual tests and the average of the senes 


Probable Error of the Means indicate that 
these averages do not differ significantly 
from a theoretically correct average which 
might be obtained from a very large number 
of similar tests Statistical analysis of the 
entire series of tests, now numbenng more 
than 200, show that the Probable Error 
of a single observation is =*= 2 4 

The relation between dose and biologic 
effect, that is, the percentage of surviving 
eggs in a sample, is best shown by plotting 
all the data obtained in the manner just 
desenbed, against the loganthms of the 
doses The resulting curve (Fig 1 ) is a 
symmetrical ogive The fact that the 
amount of effect of injurious agents often 
increases with the logarithm of the dose 
rather than directly, was remarked as 
long ago as 1879 by Galton, and has been 
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120 kt 


obsened more rcccnth m m ui\ toxicolog- 
ical studies Hie cun c is the integrated 
form of the familiar probabiht) cur\c and 
can be changed into a straight line, for 
statistical purposes, b) plotting it on 
logarithmic probabiht) paper (Fig -)> or 
b) transforming the data, instead of Uie 
paper, into probabiht) units, following 
the methods devised b) Bliss ( ), nn 
plotting them on co ordinate paper ie 
cune now shows how many roen gens 
must be dclnercd in order to produce a 
desired percentage of survnors 1C 
lation between dose and biologic effee 
is not altered by changes m the « 
length of the incident beam Tests made 
wath voltages ranging from 12 to aa ^ ■ 

equal numbers cl ( roentgens 

rd un s^r™thom c r m c r 

experiments on D'mopMa eggs »hen or- 
dinary voltages are employed 

DeLte doses result m PJ 

S' S S a°so' W "the P«een«g^of 

sSgirSororSSeut, 


bricll\ described elsewhere (12 Id) is 
illustrated in Table I where, on the lowest 
line appear the number of roentgens 
which, as shown b\ the cune correspond 
to the aicrage percentage of surtax al m 
each series of tests The agreement be- 
tween these figures and the actual doses, 


TABLE i 


Doic 


centage of 
lire i\ al 


1 IS r 


71 9 
71 S 
70 2 
70 9 
7S 0 
78 3 

78 2 

79 2 
79 5 
79 8 
SO 1 
81 2 
S2 4 
S5 5 


78 9 
±0 52 


120 


149 r 


IS 5 
00 3 
03 0 
03 5 
03 0 
05 0 
05 1 
00 0 
00 1 
07 0 
07 2 

07 3 

08 0 
09 1 
09 3 


05 3 


±0 52 


151 


202 r 


41 2 

42 0 
42 1 
42 2 

44 3 

45 0 
45 1 
45 S 

45 9 

46 3 
40 0 

47 0 

47 4 

48 4 

48 8 

49 7 


45 5 


t0 41 


203 


240 r 


2S S 

28 9 

29 2 

30 9 

31 0 

32 0 

32 2 

33 S 

36 5 

37 2 
3S 2 
3S 6 
39 2 


33 0 


tO 04 


244 


show the de^ee of ^auo^ m re^ts when the 
ge percentage of survival 
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shown at the top of the table is \ er\ close 
indeed In these senes, the number of 
separate tests is larger than is needed to 
obtain a fair aierage Not more than 
ten arc necessary when all the c\pcnnienlnt 
conditions arc satisfactory 

Because the doses thus measured are 
estimated by means of this biologic stand- 
ard and onh mdirecth from pin sical mcas 
urements, thee should be elcarh dis- 
tinguished from the latter 1 his unit of 
measurement is called, therefore, the Bi- 
ological Roentgen (14) Although stnctl} 
speaking, the use of such a term is not 
correct, xet the expression comers a real 
meaning and therefore is permissible 
Table II illustrates the war in which doses 


TABLE II —120 KV , 0 2) MM CU PLUS 
1 MM Al , 10 CM DISTANCE , AREA Or POR- 
TAL, 400 SQ CM , DEPTH, 3 CM BELOW THE 
SURFACE Or THE PHANTOM 


Dose 

% Sun, 

Biol r 

Kntio 

103 r 

70 4 

125 

121 4 

103 

74 S 

129 

125 2 

119 

07 4 

147 

123 <5 

120 

08 8 

143 

119 3 

122 

as 2 

152 

124 0 

129 

02 1 

100 

124 0 

HI 

59 9 

105 

117 0 

144 

58 2 

109 

117 4 

147 

59 4 

100 

112 9 

147 

57 0 

171 

110 3 

149 

54 7 

178 

119 4 

152 

50 0 

190 

125 0 

172 

44 0 

207 

123 5 

17G 

44 0 

205 

no 5 

1S-3 

37 5 

229 

125 1 

185 

38 4 

220 

122 2 

218 

28 9 

2R3 

120 0 

A\c 



120 0 

PE„ 



=*=0 57 


To illustrate the method of determining depth doses 
by the biologic method 


are determined m biologic roentgens In 
this series, the eggs were submerged to a 
depth of 3 cm in a water phantom The 
incident doses, measured without scatter, 
result m percentage survivals shown in 
the second column In the third column 
are the doses expressed m biologic roent- 
gens, that is, the number of roentgens 
shown by the curve to correspond to each 
percentage of survival The ratios be- 


tween these and the incident doses appear 
in the fourth column 1 he n\ erage of 
these ratios is 120 b per cent Thus, at 
I cm depth under the conditions stated 
m the caption, the intensity of radiation 
is about 21 per cent greater than that of 
the incident beam 4 he amount of \ ari- 
ation between the separate tests is, m tins 
instance, small Other depth dose data 
gnen below, indicate that m general it is 
larger than when the tests are made in 
air, without scatter I his is undoubtedly 
due to the difficulty of maintaining exactly 
similar experimental conditions throughout 
the entire senes of depth dose exposures 

EXPERIMENTAL 

The arrangement of the apparatus used 
in these expenments is as follows The 
x-ray tube is enclosed m a lead-lined box 
which cflcctncl) stops all strai radiation 
A lead glass bowl, having an aperture of 
10 cm at the base, surrounds the tube 
Below this, 22 cm from the target, is a 
lead diaphragm with a portal of 15 X 15 
cm which is closed by the filter A sliding 
lead door below the portal ser\ es to inter- 
rupt the beam The water phantom, 
IS X IS X 30 cm , made of wood, is covered 
by a lead sheet having a portal of the de- 
sired size This sheet is 1 cm above the 
surface of the w r atcr, which, m all of the 
expenments, was 30 cm from the target 
With this arrangement of diaphragms most 
of the off-focus radiation, which according 
to Thoraeus (21), may add as much as 25 
per cent to the intensity of the direct 
beam, reaches the surface of the water 
The surface dose is thus at a maximum, but 
a considerable part of the off-focus radia- 
tion enters the water at such an angle that 
it passes to the sides of the phantom and 
has very little effect on a dosimeter or on 
eggs placed at a depth of 10 cm (11) 
The actual depth dose lvalues at this level 
are, therefore, not much influenced by the 
arrangement of diaphragms, but the sur- 
face doses will vary considerably Since 
depth doses are usually expressed as per- 
centages of the surface dose, their per- 
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centagc \ allies will change with diaphragm 
conditions Without doubt the w ide a ana- 
tion m the surface dose \ alues alrcad\ 
published is due in part to this situation 

The eggs to be exposed are placed in a 
holder consisting of a bakehte sheet 12 X 
15XG1 cm in which are cut numerous 
square holes One side is sealed In a 
sheet of cellophane covered with beeswax 
In the compartments thus formed are 
placed slips of filter paper canying the 
eggs 'I he compartments arc then staled 
with a second sheet of cellophane and 
beeswax and the holder is inverted, and 
held at the desireel level in the phantom 
The eggs, therefore, during exposure, lie 
on a level with the upper surface of the 
holder, from winch level the depth is meas- 
ured I he maximum length of exposure 
was 21 minutes 'Hie doses, measured 
m nir, without scatter, varied from 100 to 
(>00 roentgens After exposure the eggs 
on their slips of paper arc kept in a moist 
chamber and counted on the second dav 
following the exposure In all of the ex- 
periments the conditions of exposure were 
120 kv , 0 2a mm Cu and 1 0 mm A1 
filter, 20 cm distance from the target 
to the surface of the water, half value, 
0 55 mm Cu 

RrSULTS 

Surface doses, and depth doses at vari- 
ous levels in the central beam, have been 


measured under square portals of 400, 225, 
100, and .50 sq an area The results are 
summarized in Table III, and shown in 
graphic form in Figure 5 Each figure in 
the table is an average of 10 or more tests 
and is computed bv the method illustrated 
m J able II '1 he entire senes eompnses 
more than 500 expenments The Prob- 
able Errors of the Means indicate the de- 
gree of precision of the measurements 
Bv adding to and subtracting from the 
av erages giv en a qu mtitv equal to three 
tunes the Probable Error, the limits be- 
tween which the tnie biologic doses he, 
may be found Calculation wall show that 
the values given m the table arc correct 
within 2 or j per cent In the third 
column of the table appear the percentage 
depth doses 

The latter figures agree in part with 
those of Grebe and Nitzge (4) which are 
given for comparison Under all portal 
sizes the surface doses arc much the same, 
under the smaller portals the correspond- 
ence is close at all the levels tested 
Under the larger portals, the agreement 
is good at depths greater than 5 cm , but 
at lesser depths the biologic method regis- 
ters values which are significantly higher 
than those obtained by dosimetric means 

The percentage depth doses are plotted 
in Figure 3, where they are expressed in 
logarithms The points tend to fall along 
straight lines This exponential relation, 


table irr 120 kv , 0 25 mm cu plus 10 mm a1, half value, 0 33 mm cu, 

distance 30 CM 


Depth 

0 

1 

2 

3 

6 

7 

10 

400 sq 
Depth Dose 
140 8*0 72 
13S 0*0 01 
130 2 * 1 17 
120 0 *0 57 
87 0 * 0 81 

07 5 «*= 1 00 

43 4 ■*= 0 72 

cm 

%DD 

100 

9S 

97 

SO 

G 2 

47 

31 

Grebe Nitzge 
100 

90 

84 

75 

5S 

45 

30 

Depth Dose 

133 9 * 0 S7 
130 7 * 1 13 

109 4 ± 1 00 
80 4 =t 0 59 
50 0 * 0 60 
38 9 * 0 64 

%DD 

100 

9S 

S 2 

00 

42 

29 

50 sq cm 

Grebe NitiRe 
100 

96 

72 

62 

39 

24 

0 

1 

3 

5 

7 

10 

100 sc 

130 2 «*= U OS 
124 6*0 74 
go 9 =*= 0 45 

03 5 ■*= 0 SO 

45 5 =*= 1 20 

27 8 ^ 0 61 

cm 

100 

90 

70 

49 

35 

21 

100 

94 

OS 

49 

35 

21 

119 3 * 0 70 
107 8 * 1 31 

76 4 * 1 30 

54 3 * 0 89 

22 9 =*= 0 95 

100 

90 

64 

46 

19 

100 

89 

61 

42 

1 


Depth doses m a water phantom detenmned by the b.olog.c method 
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first pointed out by Bolaffio (2), is found 
in practically all of the depth dose data 
obtained by investigators using both high 
and low voltages The figure shows tlwt 
under the large portal areas the curves 
drop slowly from their point of origin and 
become exponential below a depth of 2 or 
3 cm , while under small areas they are 
exponential below the first centimeter of 
depth If, as seems probable, this re- 
lationship is of general occurrence, the 
measurement of depth doses, especially 
under the smaller portals, is greatly sim- 
plified Two or three determinations wall 
establish the slope of the cun c, from w Inch 
can be read the correct depth doses at any 
intermediate points 

The biologic method has also been used 
to determine the distribution of x-ray in- 
tensities in the water phantom at points 
outside of the central axis of the beam 
The experimental procedure is the same 
as before Several samples of eggs arc 
placed m compartments m the bahclite 
holder at v anous distances from the center, 
and irradiated simultaneously Table IV 
gives data from a single experiment to 
illustrate the method of computing the 
depth doses at the different points In 
this test the eggs were submerged to a 
depth of 5 cm , the other experimental 
conditions bemg given m the caption 
In the second column are given the per- 
centages of survival for each position, 
in the third, the doses in biologic roent- 


taiii n iv — 120 kv , 0 25 mm cd, 10 
VIVI a1, 50 cm distance, 400 bn cm 

port vi , :» CM nrrTH, dost 2X 1 r 


Distance 

from 

Center 

C /B Surviial 

Biol r 

Rntio 

7c Depth 
Dote 

0 cm 

W s 

241 

83 

01 

*“> 


221 

79 

VO 

T 

41 1 

21V 

70 

M 

0 

(.1 G 

1V1 

V3 

3S 

11 ') 

7‘> S 



11S 

42 

10 


Data from a "angle experiment to lHtvuntc tbe 
method of determining the distribution of x ra> lnten- 
sit\ m n water phantom 


gens which the eggs must have received 
to produce the observed survival rates 
In the fourth column arc the ratios between 
the biologic doses and the incident dose, 
which in this experiment was 2S4 r In 
the fifth column these figures are expressed 
as percentages of the surface dose which, 
as shown in Table I, is 141 per cent It 
wall be seen that the percentage of sur- 
viving eggs increases rapidly as the dis- 
tance of the point of irradiation from the 
center increases, and that the depth doses 
decrease correspondingly 

The results of many similar experi- 
ments at this and other depths have been 
averaged, and are shown in Figure 4 A 
comparison of the course of the isodose 
curves with those figured by other inves- 
tigators shows that under these experi- 
mental conditions, the intensity of radia- 
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tion m the first fi;e centimeters below the 
surface of the phantom is decidcdl; greater 
than has preuousl; been reported The 
higher depth dose ; allies arc found not 
onl; m the central beam but also at some 
distance from it 

1'igure a shows the results of other ex- 
periments made under a portal of 100 sq 
cm 1 he \ nines of the depth doses m the 
central beam are approximate!; the same 
as those gnen b; Grebe and Nit?ge I he 
course of the isodose eunes does not 
differ significant!; from those based on do 
simetrie me isurcmcnts 

1 he fact that the Inologie method of 
measurenient rcuals higher intensities 
near tlic surface of the water thin are 
shown h\ dosimeters calls for further ex- 
amination I he total intensit; at am 
point in the phantom consists of prnuar; 
and se ittered r ideation 1 he amount 
of the former can be calculated from plus 
ical tables or determined direct!; b; 
dosunetnc means It follows that the 
lack of agreement between the results of 
different in; cstigators must lie due to 
differences in the me isurcmcnt of sc ittered 
radiation 

\ direct biologic measurement of scat- 
tered ridiation cm be made m a simple 
w a; Two samples of eggs are placed m the 
bahehte holder ind submerged to the 
desired depth 0;er one is held, at a 
distance of 2 cm , a lead shield just large 


enough to cut off all direct radiation The 
other sample is not co;c red The first 
can be affected onl} bv scattered rays 
coming from all parts of the phantom 
except the small ;olumc of water directl} 
abo;c it, the second rccenes both direct 
and scattered ra; s 1 he dose that each 
simple reeenes, measured m biologic 
roentgens, is determined from the survival 
rate of the eggs In I able V are gnen 
the results of sc;eral such tests The 
ratios between the biologic doses and the 
incident doses appear in the last column 
of each section, the a;croge ;aluc is gnen 
below The pninar; intensity at each 
Ie;cl shown at the bottom of each section 
of the t ibh, w is determined b; dosimeter 
tests in the following w a; The intensit; 
in air of ,i ;er; narrow beim was first 
found Then a container of tlnn celluloid 
was placed at some distance abo;e the 
thimble eh imber and filled watli water 
to depths of 1 i 5 and more centimeters, 
and the beam igun measured The sum 
of the mtensit; of the pnmar; beam at 
each lc; el as thus determined and of the 
scattered radiation, measured biologically, 
almost cxactl; equals the total mtensit;, 
measured bj the latter method It thus 
appears that the large depth dose ;alues 
found under the large portals are not the 
result of accidental ;anations, but that 
thev fairly represent the biologic activity 
of the radiations at those le;els 


table ; —120 KV 


0 25 MM cu AND 1 0 MM At TILTER, 30 CM DISTANCE, 22 5 SQ 
CM AREA 


1 cm 
Depth 

With I cad Shield 

Dose 

% AInc 

Biol r 

% Incident 
Dose 

2)T 

2.37 

2S0 

2R9 

7f. I 

02 0 

00 0 

52 9 

1 3S 

15S 

103 

1S3 

5S 5 

00 7 

50 4 

03 3 

Intcnsilj of Scattered Radiation hi i 

Intcnsiti of Pnm Beam 

5 cm 
Depth 

175 

215 

2S4 

295 

op.S 

80 8 

81 4 

78 0 

00 2 

5S 8 

94 

114 

122 

149 

10S 

S3 1 

53 0 

42 9 

50 5 

50 4 

Intensity of Scattered Radiation or o | 

Intensit} of Prim Beam — 



Not Co\ercd 

- 


Biol r 

% Incident 

% Alne 

Dose 

30 9 

254 

ioTT ~ 

30 1 

257 

10S 4 

21 0 

303 

104 9 

IS 4 

320 

110 s 

Total Intensity 

107 0 

OS 5 

144 

82 3 ~ 

54 9 

178 

82 0 

3G S 

231 

SI 0 

33 9 

41 0 

240 

217 

SI 4 

72 ° 

Total Intensity 

80 0 


The measurement of scattered radiation 
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The \alue of the biologic method of 
measurement is sometimes judged bi the 
degree to which its results conform with 
those obtained b\ the use of thimble 
chamber dosimeters the assumption bung 
that the latter are substantial!} correct 
The problem of the direct measurement 
of the surface dose mas now be regarded 
as solsed,” according to Holtliusui and 
Braun (J) But the \er\ considerable 
differences rccenth reported betwan 
the results of experiments to determine 
surface and depth dose \ allies indicate 
that the problem is still unsettled 

There are sexeral reasons for this lack 
of agreement One is that there is no 
standardized method of taking dosimeter 
readings The number and position of 
the diaphragms apprceiabh affect the 
apparent magnitude of the surface dose 
(11, 21), but these details are not often 
mentioned in the description of the ex- 
periments W hether the different scat- 
tering media used, such as water paraf- 
fin of unspecified densitr , unit densiti 
wax, and rice powder, arc alike in their 
absorbing and scattering properties under 
different experimental conditions has not 
been satisfactorily determined 

Another factor which influences the 
magnitude of the surface dose is the size 
of the thimble chamber Parker and 
Honeybume (If>) point out that wath 
chambers of large diameter the recorded 
doses, particularly near the surface, are 
also large At a depth of one centimeter 
doses in excess of the surface dose may be 
obtained Such values are given by Grebe 
and Nitzge (4) and by Holthusen and 
Braun. (7) But with smaller chambers 
the intensity at this level is found to be 
equal to or less than that at the surface, 
never greater “The nature of the varia- 
tion of apparent depth dose with chamber 
diameter was such that the measurements 
with the smallest chamber diameter avail- 
able appeared to be practically identical 
with the attempted extrapolation to zero 
chamber size, except possibly for depths 
less than 2 cm ” 


lhi sc factors affect to an appreciable 
extent the results of dosimeter measure- 
mints but the} do not explain the large 
differences in the magnitude of the re- 
corded surface (loses when the conditions 
of exposure arc substantial!} alike For 
example, for a definite area and approxi- 
milch the same qualit} of beam, and 
the same distance, the percentage of 
scatter at the surface of the phantom is 
gnen as 27 (17), 1! (7), IS (21), and 51 
(IS) There is thus a difference of 100 
per cent between the lowest and highest 
\alnes Another lack of agreement oc- 
curs in statements regarding the relation 
between the amount of scatter at the sur- 
face and the wave length of the incident 
be mi Quimln and Marinclh (17) find 
no clnngc with increasing hardness The 
range which then imestigated is repre- 
sented In half (allies in copper of OS to 
2 4 mm But later Qumib} and others 
(IS) obsened that the surface scatter 
decreases decidedly as the hardness of 
the beam increases In these tests they 
used a special type of ionization chamber 
consisting of parallel threads of silk Simi- 
lar relations lm c been reported by Glocker 
and Kaupp (1), Gunsett and Nouret- 
tinc (5), and recently by Parker (15) whose 
surface dose x alucs are nearly as high 
as those reported by Quimby (18) 

T he absolute ( allies of depth doses, re- 
ported in recent literature, also vary con- 
siderably, being large ivhen the surface 
doses are large and vice versa When, 
therefore, depth doses are expressed in 
the usual way, that is, m terms of the sur- 
face dose, the percentage values found by 
different investigators are not very differ- 
ent Thus, all of the actual surface and 
depth doses reported by Parker (15) are 
much higher than those given by Grebe 
and Nitzge (4) and Holthusen and Braun 
(7), but the percentage depth doses are 
nearly identical except those relating to 
depths of one and two centimeters below 
the surface This situation indicates that 
differences m actual dosage values are 
due to the dosimeters which are used 
And this, m turn, again emphasizes the 



20 


RADIOI OG\ 


fact tliat the methods of thimble chamber 
dosunctrx arc still far from perfect 
The results of a biologic method of stir 
face and depth dose me isurcment will 
also be affected In some of the experimental 
conditions just mentioned, such as the 
number and arrangement of the dia- 
phragms, and the n iturc of the scattering 
medium But a xerj real advantage of 
using small hung test objects such is 
Drosophila eggs, lies in the fact that the 
eggs which are biologic dosimeters, ap- 
proach ‘zero size ’ And since thc\ lie 
in a single laxer during exposure, thex reg- 
ister the actual mtcnsitx of the radiation 
in a plane, rather than the axerage mten- 
sitx in a xolume of scattering medium, 
as thimble chambers must nccessarilx do 
The xalue of a biologic method of meas- 
urement depends to a large degree on the 
constancy of sensitixeness in the samples 
of test objects used during the experiment 
When the response of these samples to 
equal doses remains about the s ime dax 
after dax , the measurement xx ill be pre- 
cise and dependable The data jirescntcd 
in this paper show that under satisfactor) 
experimental conditions, the results of the 
Drosophila method are correct xxitlun 
± 1 per cent When, therefore, thex do 
not agree xxath those obtained bj thimble 
chamber dosimeters, there is good reason 
for asserting that the biologic method 
gix es the more correct measurement of 
the biologic dose 


SUXIMARX 

1 The response of Drosophila eggs to 
measured doses of x-rays is so constant 
tliat it can be used as a measure of dosage 
A precision of =*= 3 per cent may be expected 

2 The procedure folloxx r ed in making 
surface and depth dose determinations is 
described 

3 Under large portals (22o and 400 
sa cm ) the intensity of radiation in the 
first fix r e centimeters below the surface 
of a xvater phantom is found to be higher 
than has heretofore been reported this 
is due to the large amount of scattered 
radiation, xvhich has been measured At 


the surface and at depths greater than 
') cm , the intensities are not significantly 
different from those gixen bj Grebe and 
^’il7ge Under smaller portals (50 and 
100 sq cm ) no unusuallx high depth dose 
x allies were found 

4 1 he mtensitx of radiation at points 
outside the central beam has been deter- 
mined 

5 1 he biologic method records more 
accuratelx the biologic aetixitx of x-radia- 
tion than docs the present dosimeter 
method 
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THE DETERMINATION OF X-RAY QUALITY 
BY FILTER METHODS' 

By LAURIS1 ON S TAYLOR, National Bureau of Standards, Washington, D C 


ITHIN the past decade much Ins 
been written and more said about 
the question of the measurement 
of \-ray quality It is not the purpose of 
this paper to propose any new method, but 
rather to discuss and compare the several 
more commonlv advocated methods of 
quality detenmnntion from the points of 
Men of their pin sic.d soundness and clini- 
cal application 

It is important to clanfv the too princi- 
pal new points regarding x-ruv quality 1 o 
the plnsicist, \-m qualitv means the dis- 
tribution of cm.rgv among the dilTcrenl 
wave lengths present in in way beam 
T lus distribution is not only difhenlt to de- 
termine, but also when known is of little or 
no practical value to the radiologist in soh- 
ing Ins evervduv treat iik lit problems On 
the other hand, qualitv to the radiologist 
means some descriptive index which will 
permit reproduction of one of the essential 
treatment factors, ninicly, the ‘penetra- 
tion” or ‘ deptli dose ” In outward ap- 
pearance, these two viewpoints seem widely 
separated, but it must be obvious that both 
have a parallel bearing oil the problem 
under consideration m that each charac- 
terizes the same proptrtv bmcc it is the 
radiological problem that concerns us, we 
wall discuss quality from that viewpoint, 
and at the same tune endeavor to explain 
its foundation on sound physical concepts 
The spectral energy distribution of v- 
rays is fixed by the value of the exciting 
potential at the particular instant w ques- 
tion Thus, for constant potential excita- 
tion, the spectral distribution is the same 
at all instants, since the tube voltage is not 
changing with time For a fluctuating 
potential, the spectral distribution is 
changing cyclically and the average or 
effective distribution ov er a complete cycle 

1 Publication approved bj the director of the tsa 
tional Bureau of Standards of the U S Department 
of Commerce 


can be calculated only with difficulty Its 
experimental determination is practical 
only with a crystal spectrometer How- 
ever, for the same voltage wave form the 
average spectral distribution wall remain 
constant 

Hcnct, the radiologist’s "quality" prob- 
lem would be solved (or rather eliminated) 
if it could be universally agreed to use the 
same exciting wave form — an impossible 
solution for practical reasons On the 
other hand, constant excitation voltage is 
easdv producible universally, and hence b} 
its means qualitv standards m ay be estab- 
lished and reproduced at will It is not 
meant to imply*’ that only constant poten- 
tial should be used ehmeallv but to point 
out a possible (if perhaps undesirable) so- 
lution to the problem of measuring x-ray 
qualitv X-rav excitation by pulsating 
voltages has its practical advantages and 
will always be present — accompanied by 
the problem of specifying the radiation 
qualitv from the ‘reproduction" point of 
new 

It may be well to emphasize at this point 
that quality’ specifications which involve 
a description or approximation of the vol- 
tage wave form are akin to lifting oneself 
by the bootstraps For as shown m the 
two preceding paragraphs, quality descrip- 
tion is necessitated solely through our m 
ability to utilize a knowledge of wave form 
ev en when available X-ray quality stand- 
ards have been grouped by some into two 
classes with respect to the excitation con- 
stant potential and valve rectified poten- 
tial The former is definite The latter 
may include, as extremes, half-wave on an 
ordinary tube and half-na\ r e on a special 
tube wnth a strongly biased filament The 
filament bias may be adjusted to gix’e a 
quality nearly the same as that of constant 
potential at the same peak value, whereas 
the simple half-wave wall produce a much 
softer radiation haxang less average pene- 
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tration Other w av c forms frequently used 
will gi\ e intermediate qualities 

Most quality determinations, aside from 
actual spectrometnc measurements, are 
made through a senes of absorption meas- 
urements m filters of a given matcnal 
placed in the unknow n vrav beam Here, 
the problem is complicated bv the fact that 
tme energy measurements arc not made on 
the \ rav beam, such being unpractical 
u ithout i cry elaborate apparatus and tech- 
nic Instead, ue measure the radiation m 
terms of the amount of ioni7ation the beam 
produces m a gas 1 lus is proportional to 
the fractional part of the radiation absorbed 
in the gas, uhich in turn, for a given gas, 
i anes u ith the u ai e length of the radiation 
and vanes between gases for the same 
nave length The term “dosage rate’’ 1 
refers to the ionization chamber measure 
ment, ivith air as the standard gas Air is 
chosen for the reasons that it is most con- 
veniently available, is reproducible, and 
has an effective atomic number near that 
of body tissue It should be borne in mind, 
therefore, that any experimental deter- 
mination of quality embodies all the abov e 
factors and, hence, to a considerable extent 
depends upon an arbitrary agreement as to 
the choice of expenmental technic Differ- 
ent technics inv olving different filter 
materials or different ionization chamber 
gases will, m general, give varied results 
which are usually incapable of ready cor- 
relation 

Fall Senn-lognnthnuc Absorption Curves 

A full set of absorption data — usually 
given in the form of a curve showing dosage 
rate as a function of the filter thickness — 
presents the maximum information made 
available by the filter method of measur- 
mg \-ray quahty Having this, it has been 
shown theoretically (11) for constant poten- 
tial excitation and checked experimentally 
(2) , that any given spectral distribution has 
a particular absorption curve and that no 


The x ray dosage rate at a point in an irradiated 
medium is the \ ray dose (measured in roentgens) 
received per unit time at the point m question ” From 
joint memorandum by N B S , N P L and PTR 


two different spectral distributions can 
give identical absorption curves These 
studies hav e prov ided the desired relation- 
ship between the quahty specification as 
conceived by the plnsieist and required by 
the radiologtst 

Strictly speaking this applies only to con- 
stant potential, but it has been conclu- 
snelv demonstrated (1 1) that a fluctuating 
potential produces an average spectral dis- 
tribution whose absorption curve matches 
within practical limits, that obtained at 
some particular constant potential It 
must be admitted, however that if carried 
out to an excessive degree of filtration, 
such curves must diverge, since one beam 
will contain wave lengths shorter than any 
present in the other beam But there are 
practical limits beyond which it is unneces- 
sary to extend the filtration measurements 
These limits differ with the different prac- 
tical applications of the radiation, and by 
international agreement the maximum 
filtration — assumed in all further discus 
sion — is specified as the amount which 
will reduce the dosage rate to 1 per cent of 
its incident value 

For convenience, the percentage trans- 
mission rather than relative transmission 
may be plotted so that all curves pass 
through the same point for zero filter A 
further convenience is obtained by plotting 
the logarithm of the percentage transmis- 
sion against filter thickness, which com- 
presses the vertical scale and has the ad- 
ditional value that absorption coefficients 
may be obtained directly from the slope 

We have shown (13) for constant poten- 
tial excitation that a semi-loganthmic ab- 
sorption curv e is characterized bv the v olt- 
age and filtration and that curves differing 
m initial filtration may always be brought 
into coincidence through a combined shift 
parallel to the ordinate and abscissa- — the 
abscissal shift giving directly the filtration 
difference It was also shown that within 
reasonable limits an absorption curve pro- 
duced by whatever excitation may be 
brought into coincidence with some specific 
constant potential curve by suitable shifts 
on both axes The comparisons were made 
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for constant and pulsating voltages up to 
200 kx with filtrations nc\cr in excess of 
1 mm of copper, and lienee include onh 
conditions ordinarily encountered m the 
therapeutic application of \-raxs Carried 
to higher filtrations the absorption cun e 
for the pulsating voltage begins to nse 
above that for constant potential How- 
ever this portion of the cun e for pulsating 
potential max be readilj matched with 
some other higher constant potential curve 
and hence max be adequatelx described in 
terms thereof \\ it lun the 200 hv range it 
has been found that, so long as that filtra- 
tion does not reduce the dosage rate to less 
than about a per cent of the 7Cro filter value, 
matching of the absorption curves over 
their full length is possible These studies 
prosed that an adequate qualit i designation 
uoidd he gueu In a statement oj the fore- 
hllcr and equivalent constant potential 
The important fact to be borne in mind 
here is that a full seini-loganthmic (or other 
denv ed) curv c giv es a complete description 
of a given beam of radiation, and that the 
accnracv of that description max be carried 
out to anv desired degree b} mcrelx in- 
creasing the range of filtration and the ac- 
curaex of the measurements 

It is, of course, obvious that for manv 
purposes obtaining a full absorption curve 
is unwarranted bj the required nccuracv of 
the experiment, and it is for that reason 
that numerous other shorter methods hav c 
been proposed and used In the discussion 
which follows vve wash to make clear that all 
these other methods are m reality, only 


value for any initial radiation whatever 
gives two points on the absorption curve 
which differ always in ordinate by 301 
Thus, referring to Figure 1, if a represents 
the initial radiation, and b the point whose 
ordinate is less than a bx 301, then the ab- 
scissa difference gives the half value layer 
at once 3 

It is obvious tint having but two points, 

< he curv e is not fixed Although know ledge 
of the general form of x-ray absorption 
curves does limit the choice somewhat, 
(Ins, to be of value, must, in addition, have 
the voltage as well as the initial filtration 
skated, to definitely fix the quality or the 
proper absorption curve To overcome 
tins difficultv , it Inis been proposed to use 
two half value lajers to express the radia- 
tion qualit v (o) As indicated in Figure 1 
the second half v aluc layer d t fixes a third 
point c on the curve, which differs in 
ordinate by a constant value of G02 from 
the initial point a Three points, of course, 
would much more nearly fix the curve, 
but, after all, the number of experimental 
observations required to fix these three 
points is sufficient for establishing a full 
absorption curve In addition to the 
three points at least a rough curve must be 
plotted for interpolation purposes, so that 
for a single half value layer determination, 
a minimum of tliree and an average of fiv e 
measurements must be made 

To express quality bj the ' two half 
value layer” method, two numerics must 
be given Unfortunately ratios or differ- 
ences between the first and second half 


partial descriptions of a full absorption 
curve, and that their degree of accuracy m 
describing a curve depends entirely upon 
the choice of technic 
Half Value La^cr (h v l ) —By half value 
layer or half value thickness is meant the 
thickness d of filtering material required to 
reduce the incident dosage rate I 0 to a 
transmitted value !■/, = olo This may be 
vvmtten as log L/, = log lo + l°g ^ or ^°S 

his. = ioi 
i 0 

From this it is evident that on the semi- 
loganthmic absorption curve, the half 


value layers lead to multi-valued functions 
so that there does not appear to be any 
simple way of reducing to a single number 
the radiation quality determined in this 
manner It can be done by relating the 
numbers through a particular absorption 
curve which may, in turn, be expressed m 


* This suggests a veo simple method for reading 
mlf value layers from semi logarithmic absorption 
•urves A piece of cross section paper is cut in the 
fcape of an elongated L and graduated on the same 
csle as the plotted curves Bv simply placing A on 
^ curve at any desired point the half value layer ,s 
ead off directly on the abscissa scale 
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some form of equivalent potential The 
process is too laborious to be senoush con- 
sidered 


definite, but for pulsating potential the 
procedure is risk} , since so many u a\ c 
forms are possible, for example, Witha, 



ng 1 


Half v alue layer measurements offer the 
advantage of depending only upon the kind 
of filter used and not upon a specific thick- 
ness, as in the case of the effective wave 
length (Duane, 3, 4) 

In common with all the approximate 
methods of quality determination, the sen- 
sitivity of quality differentiation by means 
of the half value layer vanes considerably 
between the low and high filtrations at a 
given voltage or low and high voltages for a 
given filtration This lack of sensitivity 
might be overcome by usmg, say, */ 4 or 
l /s value layers, although, because of the 
added complication, this step is probably 
unwarranted 

Families of curves and nomograms have 
been set up by which means one can deter- 
mine the half value layer from the voltage 
or filtration for both constant and puls- 
mg potential (5, 2) The former is quite 


Villard, mechanically rectified, or biased 
filament voltages 

Effective II ave Length — The effective 
wave length (Duane) of x-rays (3, 4) is 
given by the wave length of the monochro- 
matic radiation which is absorbed m a 
given filter to the same extent as the hetero- 
geneous beam in question From the 
simple absorption law we have 

log ~ = ~ MX 
-*-0 

log Io — log I = pX 

where p is the absorption coefficient and 
v is the filter thickness 

For monochromatic radiation this is a 

straight hne of slope n when log- is plotted 

Io 

against \ Referring to the heterogeneous 
absorption curve in Figure 2, we have a 
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given by ad/ x, for a given filter thickness 
Usmg this value of Ml the effective wave 
length X, is obtained from the empirical 


absorption coefliaent at either end point 
but to some intermediate point, the rela- 
tive position of this latter point depending 



Filter (mm) 
Fig 2 


monochromatic wave length absorption 
curves or equations (6, 10) 

Reduced to its fundamental significance, 
the effective wave length gives two points 
on an absorption curve separated always by 
a constant abscissa (as compared with a 
constant ordinate separation in the case of 
the half value layer) As proposed by 
Duane, the radiologist avoids the step in- 
volving use of the absorption laws and by 
means of computed curves is able to read 
directly the effective wave length in terms 
of the ratio of incident to transmitted dos- 
age rate through a given filter 

Smce this effective wa\ e length is deter- 
mined by the slope of a secant between two 
points on the absorption curve, it is ob- 
vious that it does not correspond to the 


upon the position along the curve where 
the measurements are made 
The great advantage of this method lies 
m the fact that only two measurements are 
required It has however, suffered the un- 
fortunate disadvantage that there has been 
a widespread use of various filter thicknesses 
and material in the measurements, each of 
which yields a different result, which is not 
easily co-ordinated with the others except 
through use of the full absorption curie 
To add to the misfortune, it w r as only rarely 
that an author took the trouble to state 
just what material and thickness was em- 
ployed in his measurement 

To specify a third point on the absorp 
tion curve, w r e might use a second effec- 
tive wa\e length” in just the same manner 
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a 1 ? a second half \alue la) or, but with the 
\ery considerable adiantage that only 
tlirec measurements would be required as 
compared with at least se\en b) the other 
An attempt was made as in the half 
value layer case, to find a simple method of 
combining a first and second effectne 
wa\e length into a single numeric, but 
this also always de\ eloped into a multi- 
\alued function and hence was not per- 
missible 

Other efTectn e wave length methods m- 
\ ol\ e the determination of the full absoqi- 
tion cun e These ha\ e been designated as 
a\ erage wave length (7) or as true effective 
wave length (12), although in reality both 
are the same except that the former deals 
w ith portions of the absorption cun e w Inch 
are supposedh ’‘straight ” Since tins is 
not physically possible in the ranges eo\ - 
ered, it is perhaps better not to use the 
term “average ” 4 

These methods yield the absorption coef- 
ficient at a single point on the cune from 
the slope of a tangent at that point, as 
shown m Figure 2 (This corresponds to 
the use of an infinitesimal filter in the Duane 
method ) Thus instead of giving two 
points on an absorption curve, these last 
methods yield one point and slope at that 
point The two sets of conditions are 
about equally effective in designating a 
particular cun e The true effective w ave 
length method has the slight advantage 

' Authors frcqucntlj refer to the straight portion 
of a semi logarithmic absorption curve It has been 
shown (13) that under ordinary conditions (copper up 
to 300 kv , aluminum up to 150 kv ) such a straight 
portion must be due to some experimental error wall 
effect in thimble chambers being the usual cause 
Consideration of the simple laws of filtration will show 
that a heterogeneous beam cannot be made homo 
geneous until all but the minimum wave length arc 
filtered out At the higher voltages straight portions’ 
maj be caused by the use of a filter which is too trans 
parent to all wave lengths comprising the radiations 
used For example, aluminum used at 500 kv would 
yield an approximately straight curve which might be 
interpreted as due to homogeneous radiation How 
ever, this would mean only that the aluminum was so 
transparent to all the wav e lengths that there was 
effectively no difference m the absorption between the 
longest and the shortest wave lengths while actually 
the radiation was changing its quality with each change 
in filtration 


o\er the Duane effectne wa\e length in 
that it imohes the absorption coefficient 
at a point on the cune corresponding to 
some particular filter, whereas Duane’s 
method imohes some unknown point 
For highly filtered radiations this is far less 
important than for moderately filtered 
radiations (less than 0 i mm Cu at lot) 
kv ) vSinec in any ease both methods are 
but approximations to a full absorption 
cune, it is probable that the simplicity of 
Duane’s method offsets this disadvantage 
It may be well to point out that the term 
“effectne wa\c length” has \ery little 
plijsical significance Effective wave 
length is a matter of definition onh and 
its significance in relation to other quanti- 
ties (for example, absorption in water) 
depends entirel) upon the choice of filters 
used in its determination Consequents, 
we may reasonably question the \alue of 
its use and raise the question Why not 
stop at the absorption coefficient stage m 
the calculations 5 Hus would give a term 
(effectne absorption coefficient) which, 
w lnle having no more ultimate significance 
than effective w T a\e length, would not 
tempt unwarranted interpretation or uses 
of the latter 

Absorption Coeficicnl --Newell*’ has 
pointed out that use of the absorption 
coefficient permits an easier matching of 
absorpiton data (as, for example, a full 
cune) As the radiation becomes harder, 
the absorption coefficient tends toward a 
constant value Consequently, if the de- 
rivative of a full absorption curve be plot- 
ted — thus giving an absorption coefficient 
curve— it is found that at the higher filtra- 
tions the curve approaches the horizontal 
more rapidly and that a match between 
curves apparently need be made m the 
ordinate dimension only 
This method permits a more accurate 
identification or matching of absorption 
curves in the regions of high filtration It 
does, however essentially neglect the por- 
tions of the curve corresponding to low fil- 
t rations, since the absorption coefficient is 

* Unpublished paper presented at American Pin si cal 

Nieiett Tiino IftO/J J 



28 


RADIOLOG\ 


changing so rapidly as to make any match- 
ing along the filter axis extremely difficult 
This may be compared with the matching of 
the full absorption curves directly, which 
can be done with much greater ease at the 
lower filtrations than for the higher 

A greater advantage of the absorption 
coefficient for identifying radiation quality 
lies in its permitting the use of tabular data 
giving the absorption coefficients at certain 
filtrations under standard conditions which 
may be used for direct identification of 
unknown radiations having the same initial 
filtrations Howet er, when considering 
the various steps involved, it is difficult to 
see where this method offers any outstand- 
ing advantages over the effective wave 
length methods 

Quality of High l oltage Radiation — The 
foregoing discussion is equally applicable 
to the determination of the quality of radia- 
tions produced by potentials in excess of 
250 kv We ordinarily find, however, that 
high filtrations are used at these voltages 
and that the curvature of the absorption 
curve is very much less than at lower volt 
ages (This varies with filter material but 
holds true for the filter-voltage combina- 
tions in ordinary use ) This means that no 
great error will be encountered in defining a 
particular curve bv means of two points, by 
whatever of the abo\e methods they might 


be determined It means further that thus 
there is certainly no need for such measure- 
ments as a second half value layer So 
long as the filter material is suited to the 
particular voltage range, no senous error 
null be involved m using any of the well- 
known quality measurements 

Discussion of the choice of filter maternal 
is not necessary here smce it has been criti- 
cally discussed by Holthusen, Mayneord, 
Quimby, Thoraeus Newell,' and others 
(5, 6, 8, 14) 

6 Loc cil 
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DIFFERENTIAL DIAGNOSIS OF BONE TUMORS OF THE EXTREMITIES 

BY ARTERIOGRAPHY 

B\ P L FARINAS, M D , Hamm, Cuba 


J ® T tlic Fourth International Congress 
Ik of Radiology, m Zurich, JosC P 
^ Caldas, of Lisbon, presented a most 
interesting paper, namely, “Radio-diag- 
nosis of Bone Tumors b\ Artenograpln ” 
It led us to start studying In artcnograpln 
the circulation in the bone lesions will Dr 
M Robau and Dr L Farinas It is need- 
less to point out tlic great importance of a 
method that helps in the earl} differential 
diagnosis between benign and malignant 
bone tumors Artcnograpln is a procedure 


that is applied to the patient easily, with- 
out danger, and helps matenally m the 
diagnosis 

The technic is simple After local anes- 
thesia a direct punction of the artery is 
made When the sub-ela\ lcular artery is 
injected, it has to be exposed, and the same 
applies to other arteries of the extremities 
when the) are not easil) punctured 

According to the region, from 5 to 20 c c 
of thorotrast is injected, and immediately 
radiographs are taken m rapid succession 



Tie 1 Fig 2 ITg 3 A Tig 3 B 

Fig 1 Case 1 Artcnographj Direct punction of the femoral artery Injection of 12 c c of thoro 
trast The arteriogram shorts slight displacement of the femoral arterj b\ the tumor No neoformalmg 
vessels can be seen Benign bone tumor Biopsy Chondroma 

Fig 2 Case 2 Benign giant-cell tumor Historj of repeated trauma at the right knee Palpable 
tumor with pam and local heat Radiography shows osteolytic tumor involving the metaphjseal and epi- 
physeal side of the inferior end of the femur The epiph) sis has trabecularan aspect The question of osteo- 
lytic sarcoma or benign giant-cell tumor arose 

The arteriogram shows marked compression of the femoral artery by the tumor lack of Ultra tumoral 
arculation a verj fine artery follows the capsule of the tumor The diagnosis of giant-cell tumor was estab 
hshed Biopsj showed giant-cell tumor 

Fig 3 A Case 3 Ewmg tumor Patient is 10 years of age Fever and pam at the lower end of the fe- 
mur Radiograph shows an osteoblastic tumor involving the lower half of the shaft of the femur There is 
expansion of the shaft and onion-peel deposit of periosteum Diagnosis Ewing tumor or osteomyelitis of 


The arteriogram shows three broad vascular pedicles of the tumor and many new vessels running in all direc- 
tions At the border of the tumor new arteries perpendicular to the bone can be seen There the bone 
Ewing tumm ^ d °' V ' 1 Uter ‘ E1VmE the sunburst as Pcct Diagnosis Malignant tumor Biopsy showed 

aspSt S ' B ^ 3 The ' Cn ° US arculatlon shows ‘^regular distribution of the new \ essels with neoplastic 
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Fig 4 A Fig 4 B Tig 5 Tig G A 

Fig A-A Case 4 Sarcoma Patient is IS > ears of age History of trauma Pam in lower part of femur 
that has increased lately Palpable tumor Radiograph shows sclerosing type of tumor with the aspect of 
sarcoma 

The arteriogram shows several vascular pedicles, an atypical circulation with new vessels running in all di 
rcctions giving the tumor a shadow beyond the bone Diagnosis Bone sarcoma 

Fig 4-B Case 4 The venograph shows large femoral vein and irregular network of venous vessels at the 
tumor area characteristic of malignancy The venous circulation appears rapidly in the senes of films — 
charactenstic of sarcoma (Caldas) Biopsy Osteogenetic sarcoma. 

Fig 5 Case 5 Bone sarcoma The radiograph shows the typical aspect of osteogenetic sarcoma 
with pathological fracture 

The artenogram shows several arterial pedicles of the tumor and many irregular new vessels charactenstic 
of malignancy Biopsy Osteogenetic sarcoma 

Fig 6 A Case 0 Bone sarcoma The x-ray film shows the charactenstic aspect of osteogenetic sarcoma 

The arteriogram shows severa 1 vascular pedicles supplying nutntion to the tumor and an irregular network 
of newly formed artenes running in all directions and showing the tumor in the soft tissue 



1 ,g 9 I ig 10 -i I 'K 1° B 

Tig 9 CascO Living tumor The patient is 12 years of age The \ rav film allows the characteristic 
aspect of a malignant tumor of the* femur 

The arteriogram shows a typical anarchic circulation characteristic of the neoplastic processes 
Fig 10 A Case 10 Malignant metastasis The patient is 15 y ears of age Removal of the left breast 
for tumor, bone metastasis at the sternum and right femur The x rav film shows an extensive malignant 
metastasisof the femur osteolytic in character with dost ruction of the periosteum and invasion of the soft tissues 
Arteriogram shows direct punction of the femoral nrtcrv after local anesthetic Injection of 12 c c of 
thorotrast The films show several vascular pedicles an intricate network of new vessels running m all di 
rections of about the same caliber, and characteristic of malignancy 

Fig 10 B Case 10 The venograph shows increased venous circulation Manv irregular new vessels 
in the tumor area that make the tumor show plamlv in the soft tissues 


In order to obtain the best contrast of the 
circulation, it is necessary to make a good 
compression of the artery above the point 
of injection, and at times it is practical to 
do the same below the lesion After the 
first plate has been made, the compression 


is released and other films are taken to 
show the returning circulation (venog- 
raphy) From the study of these films 
we may obtain much information relatne 
to the nature of the tumor 

In benign tumors the vessels may be dis- 


(Scc illustrations on opposite page ) 

Fig 6 B Caseb The venograph shows anarchic v cm circulation Here as in the artcnogrxph, small 
vessels perpendicular to the shaft (sunburst) can be seen 

Fig 7 Case 7 Osteogenic sarcoma (telangiectatic) Patient is 5 years of age Two months previ 
ouslj there was a trauma to the knee followed bv an increasing tumor The vrav film shows the character 
istic aspects of osteogenic sarcoma 

The arteriogram shows compression and displacement of the femoral artery bv the tumor and an anarchic 
■network of newly formed vessels m the tumor characteristic of sarcoma Here the character of the circula- 
tion gives a mottled aspect of the telangiectatic tumor, due to the deposit of thorotrast in the vascular sacs 
of the tumor 

Fig 8 CaseS Diagnosis between chronic osteomyelitis and Ewing tumor Patient, 35 years of age 
complained of pain m the inferior third of the femur Lately the pam has increased, and there is swelling 
and fever The radiograph shows expansion of the shaft by new bone formation Periosteal reaction with 
onion peel aspect The arteriograms show ischemic aspect of the circulation m the affected area Artenn 
graphic diagnosis Chrome osteomyelitis, proved bv operaUon no 
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placed by the newgrowth, but they are 
regular m caliber and number (Case 1) 
The giant-cell tumors do not show mtra- 
tumoral circulation, but we see an artery 
following the capsule (Case 2) 

In malignant tumors we observe several 
vascular pedicles nutntiomng the new- 
growth and an irregular network of newly 
formed vessels of the same caliber running 
in all directions (Cases 3-0) Among the 
group of sarcomas we may differentiate 
some special types, such as the telangiec- 
tatic tumors, by the character of their 
circulation , multiple pedicles, an extended 
network of newly formed vessels running 
m all directions, anarchic m character, a 
special characteristic of these tumors being 


a mottled aspect due to mtratumoral vas- 
cular sacs (Case 7) 

At times it is very difficult to make a dif- 
ferential diagnosis between chrome osteo- 
myelitis and some malignant tumors, such 
as Ewing’s In such cases arteriography 
is a method of great importance in differen- 
tiating In chrome osteomyelitis we see a 
decrease m the number and caliber of the 
arteries due to ischemic process, on the 
contrary, m the Ewing’s tumors we see the 
characteristics of the neoplastic tumors 
(Cases S and 9) 

The metastatic malignant tumors show 
the same characteristic anarchic circulation 
(Case 10) 



GANGRENE OF FACE PRODUCED BY LYMPHOSARCOMA 

By E M SHEBFSTA, M D , Detroit, Michigan 
From the Radiologic Sen ices of Dr Stevens, Dr Tarn, and Dr Hnski, Grace Hospital 


^PHIS paper was considered worthy of 
publication because of the confusing 
manifestations which this case pre- 
sented We ha\ e been unable to find m the 
literature a description of a similar case 
However, Crater and Copeland (2) men- 
tion that one of their cases had invol\ ement 
in the maxilla, and Schreiner and Hcrger 
(9) mention that one of their cases had in- 
volvement of the nose and tv, o m\ olvement 
of the nose and antrum 

Craver and Copeland (2) studied 1(>4 
cases of lymphosarcoma at the New York 
Memorial Hospital, of which 17 revealed 
bone involvement According to their 
studies, the bones involved in order of their 
frequency were spine, pelvis, skull, femur, 
humerus, tibia, scapula, mandible, fibula, 
and nbs All of their patients except one 
had lymph node involvement prior to 
demonstrable bone changes Our case re- 
vealed no lymphadenopathj for several 
months following the onset of his symp- 
toms 

Case Report — A white male, aged 33, 
dated his illness to November, 1935, when 
he noticed a swelling m his nose accom- 
panied by a profuse, foul-smelling, gray- 
colored, watery discharge Because of tins 
profuse nasal discharge, he was unable to 
keep his job as a city bus driver In Janu- 
ary, 1936, he was referred to a surgeon for 
relief of the marked nasal obstruction 
The benefit m this instance was of ex- 
tremely short duration, and in March, 1936, 
further resection was necessary Following 
this second operation, the disease ap- 
peared to progress very rapidly In June, 
1936, he was admitted to the University of 
Michigan Hospital, and referred to the 
Otolaryngology Department Dr A C 
Furstenburg, Professor of Otolarynogology, 
was land enough to send us the following 
summary of their findings 


‘Our examination was as follows lht left 
ear was ntgatne Tilt right tympanic mem- 
brane w as largely dcstro) ed but the tympanum 
was drx The nose showed the right chamber 
to lie full of mucus The left nasal chamber 
was full of pus and crusting The mucous 
mcmbraiiL of the inferior turbinate was granu- 
lomatous Bare bone was felt with a probe 
on the lateral wall of the nose The naso- 
pharynx showed a swelling of the soft tissues 
almost filling the left posterior choana In the 
mouth, the mucous membrane was destroyed 
m er the left half of the hard palate and alveolar 
ndge, cox (.red with slough, and when removed 
showed bare bone The face presented a 
swelling oxer the left cheek and eye, ver) 
tender to palpation We advised admission 
to the hospital for further observation and 
investigation 

"The blood Kalm was negative A complete 
blood analysis was essentially normal, except 
for a mild leukocytosis of 14,000 white blood 
cells X-ray examination was as follows 
Minimal thickening, mucous membrane lining, 
right maxillary sinus Clouding of left maxil- 
lan , left ethmoid and left sphenoid sinuses 
Apparent increase m soft tissue, left nasal 
chamber Suggestive evidence of increase m 
soft tissue, left margin of nasopharynx, ex- 
tending laterally m an area posterior and in- 
ferior to left maxillary sinus No demon- 
strable bony destruction Tuberculous scars, 
both upper lung-fields, probably inactive ’ 

“The patient was seen by the Department of 
Dermatology and the lesion was thought to be 
neoplasm, but the possibility of a gumma or 
rhmoscleroma w r as also suggested Biopsy 
specimens from the nose and mouth were re- 
ported as follows Destructive ulcerating 
process Necrosis of bone Productive osteo- 
myelitis Heavy plasma cell changes Ob- 
literative changes in some of the blood vessels 
The appearances are those of an ulcerating 
granuloma rather than neoplasm, although we 
cannot exclude the possibility of an underlying 
neoplastic disease The biopsy specimens 
show primarily inflammatory lesions and upon 
these we make a presumptive diagnosis of 
ulcerating destructive syphilis ’ Not satisfied 
with the first biopsy, another was taken and 
was reported as follows ‘This second biopsy 
shows the same changes as the preceding speci- 
men, and, in addition, somewhat further awav 
33 3 
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placed by the newgrowth, but they are 
regular in caliber and number (Case 1) 
The giant-cell tumors do not show mtra- 
tumoral circulation, but we see an artery 
following the capsule (Case 2) 

In malignant tumors we observe several 
vascular pedicles nutntiomng the new- 
growth and an irregular network of newly 
formed vessels of the same caliber running 
m all directions (Cases 3-6) Among the 
group of sarcomas we may differentiate 
some special types, such as the telangiec- 
tatic tumors, by the character of their 
circulation , multiple pedicles, an extended 
network of newly formed vessels running 
in all directions, anarchic in character, a 
special characteristic of these tumors being 


a mottled aspect due to mtratumoral vas- 
cular sacs (Case 7) 

At times it is very difficult to make a dif- 
ferential diagnosis between chrome osteo- 
myelitis and some malignant tumors, such 
as Ewing’s In such cases arteriography 
is a method of great importance m differen- 
tiating In chrome osteomyelitis we see a 
decrease in the number and caliber of the 
arteries due to ischemic process, on the 
contrary, m the Ewing’s tumors we see the 
characteristics of the neoplastic tumors 
(Cases S and 9) 

The metastatic malignant tumors show 
the same characteristic anarchic circulation 
(Case 10) 
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pate a definite 1) mphadenopathy in both 
submandibular regions This was thought 
to be an adenitis rather than a metastatic 
imohement Following the administra- 
tion of approximately (500 r units (meas- 
ured with bach-scatter) over a period of 
17 days, employing the same factors as 
mentioned abo\e, the adenopathy sub- 
sided This led us further to the belief that 
we were dealing with an inflammatory 
condition During the next fi\ e w eehs the 
patient was gi\en approximately 7.1 r to the 
face at weekly internals, but the marked 
necrosis continued rapidly in spite of the 
roentgen therapy At no time did the 
ulceration over the face show anything but 
a sharp, smooth border very similar to that 
of a gumma The patient became pro- 
gressively more toxic, and on September ‘) 
began to show' evidence of pneumonia 
over the left low er lobe, with riles oi er the 
right upper lobe On Sept 11, 1110, he 
expired 

Autopsy — The significant findings were 
as follows (Dr C I Ow r en, pathologist) 

“External description The patient was 
markedly emaciated and cachectic The left 
side of the face, including the cheek and all 
of the maxilla, w r as gangrenous so that the 
pharynx was clearly visible through the 
cheek The eyelids on the left side were 
swollen 

“The other positive findings were as follow's 
There was necrosis of the floor of the left orbit 
There was a mass, approximately 7 cm in 
diameter, firmly adherent to the left mandible, 
which proved to be metastatic involvement m a 
lymph node The right lung revealed pneu- 
monitis in the upper lobe and the upper por- 
tion of the lower lobe was adherent posteriorly 
The left lower lobe showed massive consolida- 
tion In the abdomen the lymph nodes were 
enlarged The liver exhibited irregularly 
shaped grayish areas which proved to be 
metastatic nodules Lymphadenopathy was 
also present in the inguinal region, but these 
nodes were only about the size of a pea 

“Microscopic The lymph nodes exhibited 
almost complete necrosis A loose fibrillary 
stroma remained with cells of the reticulum- 
cell type irregularly scattered throughout the 
tissue Apparently it was the tumor tissue 
that was necrosed The spleen was not in- 
volved in the process The liver exhibited 
much degeneration of the parenchyma It 
contained tumor tissue which was unencapsu- 


hlcd and winch had a fibrillary stroma associ- 
ated with it The tumor cells were somewhat 
anaplastic, had hyperchromatic cells, little 
cytoplasm, and included a few mitotic figures 



I ig i Section from n large metastatic nodule 
\\ Inch is \ lsible in T igurc 2 Note the small round 
cell infiltration 


Tumor tissue of a similar type was present 
in the skm and involved both the subcu- 
taneum and epidermis 

‘ Pathological diagnosis Lymphosarcoma, 
general in lymph nodes and involving liver 
and spleen Gangrene of the left side of the 
face ” 

Comments — In spite of two biopsies, the 
correct diagnosis in this case was not made 
until autopsy The biopsies were taken 
from the nasal turbinates The diagnoses 
strongly considered were syphihs, rlnnos- 
cleroma, reticulocytoblastoma, carcinoma, 
and mycotic infection Clinically, we re- 
garded this as an infection rather than a 
neoplasm, and consequently the condition 
was under -treated It seems most likely 
that the disease originated m the maxillary 
sinus and next mvolved the nasal struc- 
tures Unlike the usual case of lympho- 
sarcoma, the lymph nodes were not palpable 
until after the face showed gangrene 
Craver and Copeland (2) found metastatic 
lymph node involvement in all but one of 
their 1 1 cases prior to the bone changes 
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from the ulcerating surface, there is an un- 
doubted neoplasm which is the underlying 
pathology This is a round-celled neoplasm 
with abundant stroma The cells are largely 
lacking m differentiation As far as histo- 


n0S ^i "^ le P a tient had a temperature of 
100° F , leukocyte count was 15,000 with 
S9 per cent polymorphonuclear leukocytes 
He complained of a mild degree of pain over 




w 

F'g 1 Fig 2 

Fig 1 Note the marked swelling oxer the left side of face and the be 
ginning ulceration A verj foul odor accompanied the condition 
Fig 2 This shows the patient two weeks later The swelling sub- 
sided considcrabl> after roentgen therapy but note that the ulceration has 
progressed and that a marked adenopathy has developed Two months 
later the pharynx was visible through the gangrenous cheek 


logical evidence goes, it might be a reticulocyto- 
blastoma or an undifferentiated cell carcinoma 
We favor the second interpretation ' 

“During the patient’s stay in the hospital, 
he remained quite comfortable, and received 
treatment of saline throat irrigations frequently 
during the day We believe tins lesion of the 
maxilla and nose is a carcinoma and obviously 
the prognosis is quite poor ' 

On June 26, 1936, the patient was re- 
ferred to Dr Rollin H Stevens, at Grace 
Hospital, for roentgen therapy Our find 
mgs at that time were very similar to those 
mentioned above by Dr Furstenburg, ex- 
cept for the presence of more swelling over 
the left side of the face Roentgen ex- 
amination of the facial bones at this time 
revealed a picture similar to that men- 
tioned above, but in addition, one noted 
a slight degree of erosion of the floor of the 
left maxillary sinus and complete opacity 
of this maxillary sinus At that time, 
there was no ulceration of the face, but 
there was marked inflammatory reaction 
over the left cheek and the left half of the 


the left cheek On admission, he was given 
123 r to the left side of the face, employing 
a 20 X 20cm cone, FSD 50cm , 200kv , 
25 ma , filter 2 mm Cu, plus 1 mm Al, at 
the rate of 24 5 r per minute, measured with 
back-scatter We believed we were dealing 
with an inflammatory condition rather than 
a neoplasm, and the patient improved 
markedly following the first treatment, 
that is, there was apparently complete dis- 
appearance of the inflammatory reaction 
However, two days later we noted a lesion 
approximately 1 cm m diameter over the 
left cheek, adjacent to the ala nasi, which 
suggested the presence of a furuncle A 
gumma was strongly suspected How- 
ever, the blood Kline, Eagle, and Kahn 
tests were all negative on several examina- 
tions The patient was given similar roent- 
gen treatments on July 2 and July 7 
Nevertheless, the ulceration of the face 
progressed very rapidly Figure 1 shows 
the patient’s face six days following ad- 
mission On July 2, we were able to pal- 



MILIARY CALCIFICATIONS IN THE SPLEEN 

By THEODORE M Bl'RMAN, M D , Minneapolis, Mvtn 
From the Department of Radiologt, Umversitj of Minnesota and Uimcrsitt Hospital 


C alcification m the spleen is an 

occasional incidental finding m roent- 
genograms of the abdomen As 
might be expected, the etiologic factors are 
numerous Larger areas of calcification 
measuring up to from two to three centi- 
meters m diameter are uncommon and 
may be caused by echinococcus c>sts, old 
infarcts, healed abscesses, rarcl> by bonc- 
formmg metastases, and the so-called pri- 
mary tuberculosis of the spleen occurring 
m young adults In the latter disease, 
marked splenomegaly associated with large 
granular areas of calcification constitutes a 
pathognomonic picture (4) 

The usual calcification observed in roent- 
genograms of the spleen is the multiple, 
miliary form presenting numerous small 
rounded densities averaging from three to 
five millimeters in diameter This is the 


opinion that these densities represent the 
end-results of calcified miliary tuberculosis 
of the spleen In some instances, perhaps, 
too much importance has been attached 
to this finding because of the implications 
inherent in the presence of tubercles any- 
where m the body Clarification of the 
origin of such shadows is, therefore, highly 
desirable 

There has been a lively controversy m 
the German literature as to the nature of 
these densities Barsony and Seliutz (1), 
m a convincing study, radiographed ISO 
spleens from a scries of unselccted autopsies 
and found seven cases of miliary calcifica- 
tion, an incidence of almost 4 per cent 
All were .10 years of age or older Histo- 
logic study in each instance revealed the 
calcifications to be phelbohths of the 
splenic veins 


TABLE I 


Case 

Age 

Sex 

Chest Roentgenogram 

1 

13 

r 

t Multiple 

2 

28 

M 

N 

3 

29 

F 

r I s Quiescent 

4 

35 

H 

■*# Quiescent 

5 

35 

M 

• 

0 

40 

M 

f 

7 

4G 

M 

i and ff Calcified 

8 

48 

M 

# 

0 

49 

M 

O 

10 

61 

M 

O 

11 

50 

F 

y 

12 

02 

M 

S (by autops} ) 

13 

67 

F 

N 

14 

08 

r 

N 

15 

68 

M 

N 

16 

73 

F 

# (by autopsy) 

17 

82 

M 

N 

18 

88 

M 

l? 


t. Calc primary focus 
H Adult tuberculous lesion 
N, Normal lungs 
O No film made 


type that will be considered in the present 
paper Phleboliths (calcified venous 
thrombi) and tubercles are the most fre- 
quent causes, with calcifying hyaline peri- 
splenitis a rare factor There is a general 


Clinical Historj 
of Tuberculosis 

Autopsy 

Probable Etiology 
of Calcification 

None 

No 

Tuberculosis (?) 

None 

No 

Doubtful 

None 

No 

Tuberculosis (?) 

Urogenital tract 

No 

Tuberculosis (?) 

None 

No 

Doubtful 

None 

No 

Phleboliths 

None 

No 

Tuberculosis (’) 

None 

No 

Phleboliths 

None 

No 

Doubtful 

None 

Yes 

Phleboliths 

None 

No 

Phleboliths 

None 

Yes 

Phleboliths 

None 

No 

Phleboliths 

None 

No 

Phleboliths 

None 

No 

Phleboliths 

None 

Yes 

Phleboliths 

None 

No 

Phleboliths 

None 

No 

Phleboliths 


Courtin and Duken (2), working with 
pediatric material, found miliary calcifica- 
tions in the spleen associated with active 
tuberculosis in other organs They inter- 
preted these as tuberculous in nature and 
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Summary — A case report was presented, 
which showed extensive gangrene of the 
face produced by lymphosarcoma The 
primary manifestations were nasal obstruc- 
tion and nasal discharge The neoplasm 
apparently originated m the maxillary 
antrum The lymph nodes were not in- 
volved until late m the disease Correct 
diagnosis was not established in spite of 
boipsies 
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the splenic calcifications here is doubtful 
The patient’s age fa\ ors tuberculosis, but 
the absence of lung pathology fa\ ors plilc- 
bolitlis Cases 5 and 9 are also doubtful 
but probably represent phleboliths 

All tlic renianung cases (Nos G, S, and 
10-1S) ga\e no clinical history of tubercu- 
losis In four, films of the chest showed 
no pathology, six exhibited calcified 
Ghon’s tubercles Three came to autopsx 
(Cases 10, 12, and 10), including two which 
showed calcified primary tuberculous 
lesions m the lungs Histologic stud} of 
all tliree show r ed tlic calcifications to be 
phleboliths This intimates strongl} tliat 
the mere presence of a Ghon’s tubercle docs 
not indicate the tuberculous nature of 
miliary splenic calcifications 

ROENTGEN FINDINGS 

These lesions may be discoxered in a 
routine film of either the eliest or abdomen 
They vary m number from a dozen to 
several hundred, and in size from one to 
eight millimeters, axeragmg four or fixe 
They are dense, sharply outlined shadows, 
usually round, but varying in shape, 
depending on the angle the central ray 
forms with the long axis of the thrombosed 
vein The center of the calcified areas 
may be denser than the periphery, but this 
is not constant In this series xxe were 
unable to find any distinguishing charac- 
teristics between the phleboliths and the 
calcifications ascribed to tuberculosis 
Figure 1 shows the typical appearance in 
the roentgenogram Figure 2 is a film of 
the spleen made postmortem to show the 
character of shadows known to be phle- 
boliths 

PATHOLOGIC FINDINGS 

The lesions may be found under the 
capsule of the spleen and scattered any- 
where throughout the parenchyma They 
tend to follow r the course of the larger veins 
m the trabecula, whereas tubercles are in 
the pulp itself Microscopically (after de- 


calcification) the phlcbolith presents a 
granular center which is more densely cal- 
cified than the pcripher} About this 
central core the structure becomes fibrillar 
and looser, with fewer granules of calcium 
This la) er merges with the atrophying x cm 
w all and evidences of old organization of a 
thrombus can often still be made out A 
section w as made of a noil-calcified nodule 
This also presents a h}alinizing structure 
of capillaries and fibrous tissue indicatix'e 
of organizing thrombus Figure 3 show's 
the typical microscopic appearance, charac- 
teristic of phleboliths It xxould appear, 
therefore, that most miliary calcifications 
of tlic spleen are phleboliths If the pa- 
tient presents exidence of tuberculosis of 
the lungs or elsewhere, then the splenic 
calcifications may be tuberculous in origin, 
particularl) in children and )oung adults 
The presence of calcified Ghon’s tubercle 
only does not necessarily indicate that 
the lesions are tuberculous in nature, ex- 
cept in children In adults the x'ast ma- 
jority of cases can definitely be classed 
as phleboliths and probably should be so 
considered until prox'en to be tuberculous 

SUMMARY AND CONCLUSIONS 

1 The literature on miliary calcifica- 
tion of the spleen is briefly rexnexved 

2 Eighteen additional cases are pre- 
sented 

3 Histologic studies of three cases are 
reported 

4 Most of the miliary calcifications 
of the spleen observed roentgenologically 
represent phleboliths rather than healed 
tubercles 
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were able to obtain microscopic proof in one In the past three years we have observed 

autopsied case Few other histologic stud- IS cases of miliary calcification in the 
les have been made, and in the American spleen, discovered accidentally during the 



Fig 1 Left upper quadrant showing typical appearance of numerous calcified nodules in the spleen 
These are characteristic of the appearance of phleboliths 

Fig 2 Spleen at autopsi showing tvpienl rounded calcified nodules which proved to be phleboliths 


literature very little has appeared on this 
subject 



Fig 3 Microscopic section after decalafica 
tion from spleen shown m Figure 2 Note splenic 
pulp above atrophying vein wall fibrillar structure 
with some calcium and dense granular center 
The appearance is characteristic of an organized 
calcified thrombus 


course of \-ray examinations of the chest 
and abdomen Sixteen were from the 
University of Minnesota Hospitals, and 
two were studied through the courtesy of 
Dr L G Encksen and Dr F P Mc- 
Namara, of the Fmley Hospital, Dubuque, 
Iowa The cases are hsted m Table I, in 
chronological order Ten were males and 
six females Thirteen were 40 years of 
age or older Three cases (Nos 3, 4, and 7) 
showed a quiescent adult type of pulmon- 
ary tuberculosis Case 1, a girl 13 years 
of age, presented multiple calcified Ghon’s 
tubercles in the right lung Of these four, 
only one (No 4) gave a clinical history of 
tuberculosis (urogenital) We have no 
histologic proof in anj of these cases, but 
it is logical to admit the probability of the 
tuberculous nature of the splenic calcifica- 
tion 

Case 2, 2S years of age, had a normal 
chest roentgenogram, and the etiology of 


41 


ECKCRT, RROBSTEIX, \KD G \LINSON RADIATION OI TH\ ROID 


period rhe\ could not be distinguished 
from a smaller group of 2S animals which 
were not radiated and thus used for con- 
trols On an average the thyroids of the 
radiated animals were grossly and micro- 
scopically indistinguishable from those of 
the controls Sections of the radiated 
glands failed to reveal any histologic 
changes which could be attributed to radia- 
tion, neither destruction nor fibrosis was 
found in any of the radiated thyroids 
Likewise the activity of the thyroids 
seemed to be unaffected by the radiation, 
as the epithelium remained a Ion cuboidal, 
the acim medium, the colloid firm, and no 
mteracmar changes were e\ ident 

Experiment II — Compensatory Hyper- 
trophy after Radiation —The animals used 
m Experiment I were again used in this 
second stud)' In the 2S controls, or non- 
radiated animals, one and a half lobes of 
the thyroid w ere remo\ ed and the residual 
half lobe was permitted to remain for from 
14 to 22 days before excision Similarly, 
m 23 of the radiated animals in Experi- 
ment I, all of which had received from 100 
to 150 mg -hr of radiation from 1 to 5S 
days before operation, one and a half lobes 
of the thyroid were removed, and the re- 
maining half lobe was excised from 14 to 
22 days later 

Of the controls, 20 of the 2S, or 71 4 per 
cent, of the animals with thyroid residue 
showed signs of a compensatory hypertro- 
phy, characterized by increase in the height 
of the epithelium from flat to columnar or 
cuboidal, smaller acim with occasional m- 
foldmgs, definite depletion of colloid, and 
m some cases mteracmar lymphocytic in- 
filtrations Only six of the 23 radiated ani- 
mals, or 26 1 per cent, demonstrated these 
characteristics of a compensatory hyper- 
trophy None of the radiated animate 
showed any signs of histologic reaction to 
the radiation 

Experiment III — Intraperitoneal Injec- 
tion of the Acid Extract of the Anterior Pitui- 
tary after Radiation — For this senes we 
used 13 a n i m als of larger size, weig hin g 
from 400 to 600 grams Six were controls 
and seven were radiated The latter were 


gi\en 100 mg -hr of radium o\er the thy- 
roids from six to ten days previous to the 
tune of starting the injections The acid 
extract of the antenor pituitary was then 
gi\ en mtrapentoneally to the 1 1 animals, 
0 5 c c the first dat and 1 c c daily for the 
next fi\ e days All thyroids were remo\ ed 
on the se\ entli day 

Dunng this experiment all of the guinea 
pigs lost from 30 to 00 grams in weight, the 
larger animals losing more than the smaller 
There was no evidence of any relation be- 
tween the weight loss and thyroid his- 
tology The usual reactions to these injec- 
tions such as increase m cardiac rate, ex- 
treme irritability, and exophthalmos, were 
noticed to be approximately as marked in 
the controls as in the radiated animals 

Grossly all of the th) roids appeared 
larger than normal but were not weighed 
Microscopically all of the specimens 
show r ed hypertrophy and hyperplasia 
However, the reaction wrns much more 
marked in the controls than m the radiated 
animals For example, in all of the radi- 
ated thyroids there was much cuboidal 
epithelium, and m two cases areas of nor- 
mal flat epithelial cells were found, wdiereas 
m the six controls the thyroid epithehum 
was entirely columnar except for scattered 
areas of cuboidal epithelium m three cases 
Similarly, the acim in the controls were on 
the average much smaller than m the radi- 
ated animals, much less colloid was found 
in the controls, and epithelial invagina- 
tions were much more frequent than m the 
radiated animals Areas of normal appear- 
ing thyroid were found m four of the radi- 
ated thyroids and m none of the controls 

In this experiment we again failed to find 
any histologic signs of destruction which 
could have been attributed to radiation 

DISCUSSION 

The histologically demonstrable resist- 
ance of the normal thyroid to even very 
extensive radiation is a well estabhshed 
fact For example, Bower and Clark (1) 
inserted 12 5 mg radium needles directly 
into the thyroids of dogs, permitted the 
needles to remain from 2 to 13 y, hours, 
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NjjpHE term “radiosensitivity,” as with 
all comparative expressions, is at 
tunes ambiguous and misleading 
This is particularly the case when the term 
is used m describing newgrowths Normal 
tissue, however, is much more constant and 
reliable in its reactions to radiation With 
this in mmd, normal thyroid has been 
classed as a very radioresistant tissue 
The low standing of normal thyroid m 
the scale of radiosensitivity is based upon 
the fact that relatively large amounts of 
radiation fail to alter the histology or 
physiology of the gland This is an un- 
usual and unexpected finding in a part 
with such a high epithelial content and ex- 
treme histologic mutability, factors which 
tend to increase radiosensitivity 

It was our purpose to further study the 
effects of radiation upon normal thyroid 
In addition to the usual method of radiat- 
ing the thyroid and examining the latter 
for microscopic changes, we also studied the 
effects of radiation of the thyroid with 
reference to the reaction of the gland to 
certam stimuli We used two methods to 
s tim ulate thyroid activity one was the 
removal of one and a half lobes of the thy- 
roid which results in a later compensatory 
hypertrophy of the remaining half lobe, 
the second method was the mtrapentoneal 
injection of the acid extract of the anterior 
pituitary which causes a marked thyroid 
hypertrophy and other changes which 
closely simulate exophthalmic goiter By 
radiating the thyroids previous to sub- 
jecting them to the above methods of 
stimulation, we hoped to throw light upon 
the radiosensitivity of the thyroid cell 
from a somewhat different source 

1 This study was aided by a grant from the David 
May Research Fund of the Jewish Hospital 


EXPERIMENTAL METHODS AND RESULTS 

All of the animals used were young 
guinea pigs of both sexes, weighing from 
200 to 400 grams, and all were on the same 
diet throughout the experiment As a 
source of radiation we employed radium, 
using five 10-mg needles and one 50-mg 
capsule All applications were made at a 
distance of 1 cm , for which we used a wood 
block One-half mm of lead was used for 
screening In order to limit the radiation 
to the thyroid, the application was given 
through a lead fenestrum which was bent 
so as to fit closely around the thyroid area 

In order to more thoroughly observe the 
histologic changes caused by the experi- 
mental procedures, serial sections were 
made of all the thyroids, including the con- 
trols To ludge the amount of reaction to 
the radiation we observed for the usual de- 
structive changes such as loss of staining 
quahty, enlargement of nuclei, pyknosis, 
etc 

As an mdex of thyroid activity we con- 
sidered the usual criteria such as 

1 Height and condition of epithelium 

2 Size and shape of acini 

3 Amount and condition of colloid 

4 Interacmar changes such as lympho- 
cytic infiltration, colloid deposits, etc 

Ether anesthesia was used for all opera- 
tive procedures and for destroying animals 
to obtain specimens 
Experiment I — Radiation to the Normal 
Thyroid — For this part of the work we 
used 40 animals and gave from 50 to 400 
mg -hr of radiation to the thyroids The 
latter were then remo\ed, from 1 to 5S 
days after the applications 

All of the guinea pigs m this group be- 
haved m the usual manner and showed 
normal gains in weight during the stated 
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essan for the production of exophthalmos 
first, a relative or absolute deficient thy- 
roid secretion, and second, an excess of 
thyrotropic factor We can only assume 
that non-destructive doses of radiation, as 
applied previous to the administration of 
the thyrotropic anterior pituitary extract, 
are insufficient to influence, or possibly do 
not affect, the production of exophthalmos 
We feel that our \\ orh indicates that the 
radiosensitive portion of the thyroid gland 
is the parenchyma itself More directly, 
we may infer that radiation decreases the 
reproductive power of the thyroid epi- 
thelial cell Since nuclear activity causes 
cell division, the nucleus is the apparently 
radiosensitive portion of the thyroid cell 
Thus we have shown that the degree of 
radiosensitivity is not necessarily indicated 
by variations in the amount of cell destruc- 
tion It is probably, as Von Wasserman 
(S) suggests, that the selective action of 
the radiation may merely destroy the pro- 
liferative power of the cell and leave it m a 
rather purely vegetative condition An- 
other observer, Pnme (S), makes the inter- 
esting statement “It is probable that the 
nucleus of the physically functionating cell 
is as much damaged as that of the inactive 
type but that as such cells expend their 
metabolic surplus m mechanical move- 
ments and not in increasing in size and 
dividing, as do the connective tissue and 
cancer cells, the effect of radium is not 
evident ” 

In considering the clinical application of 
this work, it is not our purpose to present 
radiation of the thyroid as a method in op- 
position to surgery Most of the literature 
from either source is decidedly partial, and 
as Portmann (9) says, “usually arguments 
about the subject are based upon preju- 
dices and simply amount to presentations 
of the objections to each procedure rather 
than the benefits ” However, it seems 
that a method of treatment (radiation) 
which so definitely impairs the ability of 
tlie thyroid parenchyma to reproduce, 
should be of untold value in the therapy of 
hyperthyroid states Even should the ra- 
diation fail to change the physiologic state 


4i 

enough to effect a cure, and surgery become 
necessary, it seems logical to assume that 
the decreased reproductive potentiality 
of the thyroid cell would lessen the possi- 
bility of recurrence In fact, one obscr\ er, 
Quigley (10), states that he did not know 
of a ease “that has been properly treated 
until radium radiation e\en though the 
radium radiation has been unsuccessful in 
controlling the symptoms, that has re- 
curred following a subsequent surgical op- 
eration Apparently the radium radiation 
reduces the likelihood of recurrence or pre- 
\ r ents it altogether ’’ 


CONCLUSIONS 

1 Moderate radium irradiation — 50- 
400 mg -hr at 0 5 c c distance with 0 5 
mm of lead for screening — will produce no 
histologic changes in thyroids of guinea pigs 

2 Such radiation m doses of from 100 
to 300 mg -hr will definitely impair the 
ability of the thyroid parenchyma to re- 
produce as shown by compensatory hy- 
pertrophy and the reaction to the mtra- 
pentoneal injection of the acid extract of 
the anterior pituitary 


We wash to thank Dr Samuel H Gray 
for his many valuable suggestions through- 
out the progress of the experiment 
W e also wish to thank Dr Leo Loeb for 
the acid extract of the anterior pituitary 
used in this work 
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and removed the glands for section in from 
seven to 210 days They found, immedi- 
ately surrounding the needle site, the usual 
area of destruction which began to organ- 
ize and heal after the third week How- 
ever, no changes of parenchyma or blood 
a essels were observed outside the de- 
stroyed area Their observation of the 
apparent resistance of the thyroid to the 
rays led them to make the interesting con- 
jecture that “whether this resistance is due 
to the colloid contamed in the thyroid, to 
the adult fixed character of the cells com- 
posing it, or to a deficiency m autolytic 
ferments, we are not prepared to state , but 
comparison of results with those obtained 
m other organs and tissues rich m enzymes 
and autolytic ferments would point toward 
the latter as a possible explanation ” 

Friedman and Blumgart (2) met this 
“resistance" m attempts to permanently 
loner the basal metabolic rate in cases of 
chronic heart disease by the administra- 
tion of extensive \-ray treatments to the 
thyroid The roentgen irradiation failed 
to produce any persistent lowering of the 
basal metabolic rate and, in the instances 
m which the thyroids were later removed, 
microscopic examinations of the gland 
showed normal thyroid 

Consequently it was not unexpected that 
the relatively moderate doses of radiation 
employed m this experiment should fail to 
produce histologic changes in the normal 
thyroid No attempt was made in this 
work to explain why normal thyroid is so re- 
sistant to radiation (with reference to his- 
tologic changes) It is our opinion, how- 
ever, that the tremendous blood circula- 
tion of the thyroid, calculated to be 500 
c c per 100 gm of thyroid per minute (3), 
tends to dissipate the effects of radiation 

We found no evidence, either grossly or 
microscopically, of stimulation m the thy- 
roids which had been only radiated The 
radiation seemingly did not cause any epi 
thehal proliferation or “resorption of the 
products of secretion of the glands, i e , 
colloid, as found by Florentm and Watnn 
(4), after irradiation with x-ray using “two 


short radiations of the tracheal region with 
weak doses ” 

Compensatory hypertrophy of the thy- 
roids m guinea pigs is a phenomenon sub 
ject to wide variations However, our 
figure of 71 4 per cent m the controls com- 
pares favorably with that of Loeb (5), who 
found that 63 5 per cent of his animals 
showed hypertrophy during all of the 
months except June, July, August, and 
September Our work was done from 
January to May, running the controls and 
the radiated animals simultaneously 
Thus it would seem that with the finding 
of compensatory hypertrophy in only 26 1 
per cent of the radiated thyroids, we have 
the right to conclude that the radiation 
definitely impaired the ability of the gland 
to hypertrophy Walter, Anson, and Ivy 
(6) performed an experiment which seems 
to further substantiate this conclusion 
By the use of x-ray they were able to defi- 
nitely decrease, but not entirely prevent, the 
hyperplasia of the thyroid gland that oc- 
curs in opossums on a high protein (meat) 
diet 

The hypertrophy and hyperplasia as 
produced m the guinea pig thyroids by the 
mtrapentoneal injection of the acid ex- 
tract of the anterior pituitary, presents a 
picture of excessive thyroid activity, both 
clinically and microscopically For more 
detailed information concerning this phe- 
nomenon, one can refer to the many excel- 
lent papers of Loeb and his co-workers 
While none of the seven radiated animals 
m this group showed entirely normal his- 
tology following the injections, there was 
no doubt that in all of the six non-radiated 
controls thyroid activity was much more 
marked Also the fact that sections of 
four of the radiated thyroids showed 
definite areas of normal appearing gland 
would indicate, again, that radiation defi- 
nitely impairs the ability of the thyroid cell 
to reproduce 

An interesting observation was the fail- 
ure of the radium to influence or prevent 
the exophthalmos produced by the mtra- 
pentoneal injections Marine and Rosen 
(7) claim that at least two factors are nec- 
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^PHE authors ha\ e been interested in 
the employment of grasshopper 
eggs as a biologic test material for 
effects of roentgen radiation The first 
paper dealt with the quantitativ e responses 
of this material to variations in amounts of 
radiation (3), the next report related to 
effects of developmental activity on bio- 
logic responses to radiation (4), and a third 
gave the biologic effects of radiation on the 
different stages of development (5) It has 
been generally accepted that the mtensity 
of radiation falls off inversely as the square 
of the distance, and the measurement of 
the intensity by physical means is m close 
accord with tins law Yet the writers have 
been unable to find a paper dealing di- 
rectly with a biologic test of this generaliza- 
tion The experiments to be reported in 
the present paper were undertaken to 
determine whether or not the biologic 
effectiveness of the radiation on these 
orgamsms falls off inversely as the square 
of the distance 

MATERIAL AND METHOD 

The biologic material employed was the 
egg of the grasshopper, Melanoplus differ- 
entials (unless otherwise indicated) The 
reader is referred to the papers of Bodine 
(1 and 2), and Shfer (11) for the details of 
its development Eggs were collected each 
day and immediately placed at the incuba- 
tion temperature (25° C ) The age of the 
eggs was calculated by the number of days 
at the developmental temperatures, and 
samples were checked by dissection and 
observation under the binocular dissecting 
microscope 

The source of the radiation was a Cool- 
ldge, broad-focus, Universal tube, and was 
operated at 130 kv and 5 ma The intensity 
was measured by means of the commercial 


Victoreen dosimeter In order to eliminate 
back-scatter, the orgamsms were placed on 
a cloth supported at a known distance 
under the target of the tube 

EXPERIMENTAL 

The first experiments consisted of raying 
eggs with exposures of one minute at dif- 
ferent distances It was found that as the 
intensity at the shortest distance employed 
(30 an ) was 200 roentgens per minute, the 
dosage rapidly fell to that which was below 
the level of sensitivity of the eggs Bio- 
logic effects at distances of 10 to 30 cm 
were consistent, however, and closely ap- 
proached the curve of the inverse square 
law With more extensive changes in 
intensity, the results were not consistent 
It was, therefore, decided to use a higher 
dosage, winch would make the maximum 
effect so great that marked changes m dis- 
tance would not lower the dosage too 
greatly Therefore, in other experiments 
of the same nature the exposure time was 
increased to one and one-half minutes 
which made the initial dose 300 roentgens 
The number of eggs affected at the shortest 
distance (30 cm ) was almost 100 per cent 
and the effect did not approach zero until 
the maximum distance (80 cm ) was 
reached It is thus indicated that one 
factor m such experiments is the range 
of dosages involved 

Figure 1 shows the results of several 
experiments in which the exposure time 
was kept constant and the distance varied 
The intensity and dosage, measured by the 
dosimeter, follow the theoretical curve of 
the inverse square law, and are shown by 
the curve labelled “intensity and dosage ’’ 
Curve No 1 represents the average reac- 
tion m seven experiments using eggs from 
one to two days of age There were 11 
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effect of increased distance on the biologic The effect of the character of the biologic 
response" of five-to-six-day eggs The material on the type of response to m- 
\ anation of the biologic reaction from the creased distance is even more marked m 



DISTANCE IN CM, 

Tig 2 A graph showing ihe results of experiments similar to those of figure 1, 
except that eggs of M bivtlaltus were employed Curve 1 is for one day eggs, and 
Curve 2 is for eggs six davs of age 


theoretical is still more pronounced This 
difference indicates that the character of 
the biologic test material is a factor m 
determining the effect of varying the dis- 
tance All of the cells of the one-day eggs 
are totipotent, and eggs vary widely m 
sensitivity This mtght account for the 
variation between Curves 1 and 2 The 
e ggs of Cun, e 2 are more differentiated and 
ha\ e to some extent lost the power of regu- 
lation The range of effective dosages is 
more restricted, and as the dosage is de- 
creased by increasing the distance the 
effect falls off very Tapidly 


different species Experiments similar to 
the above were run with eggs of a closely 
related species, M bmtatlus The graphs 
in Figure 2 show the results of these experi- 
ments Curve 1 is of one-day eggs, and the 
line connecting the highest with the lowest 
percentage of effect is more nearly straight 
than that of the actual dosage This is due, 
no doubt, to the wide range of effective 
dosages Curve 2 is of six day eggs and 
the sigmoid curve is indicative of a biologic 
population which is homogeneous in radio- 
sensitivity In other words, with the older, 
more differentiated embryos it requires a 
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distances tested, and 50 eggs were used for 
each single experiment The eggs were 
examined at the time of diapause (21 days 


either totally or not at all affected It will 
be noted that the biologic curve approxi- 
mates or parallels the theoretical one from 



DISTANCE IN CM. 

Fig 1 A graph showing the effects on the intensity and on the percentage of 
biologic effect of increasing the distance The abscissas indicate the distance in cm 
and the ordinates show the percentage of biologic effect The number of eggs 
injured at 30 cm has been considered as 100 per cent The mtensitj at 30 cm was 
200 roentgens per minute The time of exposure was one and one half minutes 
making the dosage 300 r at 30 cm Curve 1 drawn through the circles gives the results 
of irradiating one to-two-day-oid eggs The results of similar experiments on fi\e 
to six-day eggs are shown by Curve 2, which is drawn through the crosses 


at 25 ° C ) when the embryos were develop - 
mentally inactive If an embryo exhibited 
any injury or defect, no matter how small, 
it was considered as affected and the 
‘‘percentage of effect” as shown on the 
ordinates is an indication of the number of 
eggs affected but does not represent the 
extent of injury per mdmdual In Curve 1 
this is not a factor, as the one-day eggs are 


40 cm to about 65 cm , but at the extremes 
the curves differ In other words, it indi- 
cates that if the change m distance is small, 
the change in biologic effect is relatively 
less, and if the change in distance is ex- 
treme then the loss m biologic effect is 
greater than predicted by the lm erse 
square law 

Curxe No 2 represents the average 
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higher dosage before any eggs are affected 
and then, as the dosage is slightly increased, 
the number affected quickly reaches the 


that with extreme changes in distance the 
corresponding change in biologic effect is 
much greater The slope of the biologic 



Fig 3 Graphic presentation of experiments m which the dosage was decreased 
by different means Curve 1 indicates the response of one day-old AS bivitattus eggs 
when the dosage was decreased by decreasing the exposure time Curve 2 is for 
similar eggs but the dosage was decreased by increasing the distance Curve 3 is 
for AS bwitaltus eggs six days of age, and the dosage was decreased by shortening 
the exposure time Curve 4 is for similar eggs and the dosage was decreased by 
increasing the distance. 


maximum These experiments indicate 
that the inverse square law seems in general 
to hold where the population is fairly 
homogeneous, but that the biologic effect 
does not fall off so rapidly as does the 
dosage with small increases in distance, and 


curve varies with the susceptibility and 
homogeneity of the population 

The next experiments were designed to 
study some of the factors involved in the 
explanation of the variation from that of 
the inverse square lan One of the first 
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things to be considered was the sensitivity 
of the biologic response This was done by 
comparing the percentage of effect when 


JO cm (Curve 3) than at 70 or SO un 
(Curve 4) in experiments on six-day eggs 
This is an indication that susceptibility to 



Fig 4 Two graphs showing the effects of changing the intensity of irradiation 
by increasing the distance Graph A is for experiments with M dtffcrenltalts The 
dosage was kept constant by increasing the exposure time while the distance was 
increased Curve 1 is for one to-two day eggs, Curve 2 is for five to-si\-day eggs 
Graph B is of similar experiments in which M bivitathis eggs were used Curve 1 
is for one-day eggs and Curve 2 is for six day eggs 


the dosage was decreased m two different 
ways The first method was to decrease 
the exposure time, and the second was to 
increase the distance The initial time was 
kept constant in both cases, and the effects 
of similar dosages were compared Figure 
3 is a graphic representation of the results 
of such experiments on M bivitathis eggs 
Curve 1 is for one-day eggs in which the 
dosage was decreased by shortening the 
exposure time Curve 2 is for similar eggs 
in which the dosage was decreased by 
proper increases of distance It will be 
noted that the decrease m effect due to in- 
creasing the distance was greater than that 
due to decreasing the exposure time A 
certain dosage was also more effective at 


total dosage is not per sc the only factor m 
the determination of the biologic effect 
The remaining factor to be accounted for 
is that of intensity, and the foregoing ex- 
periments have indicated the strong possi- 
bility of its being important The change 
in intensity m the preceding experiments 
was not very large, so it was decided to 
increase this variation in order to magnify 
the appearance of the intensity factor The 
greatest intensity employed was 575 r/m 
(17 cm), and the lowest was 11 r/m (120 
cm ) Figure 4 shows the results of the 
experiments on mtensity In these experi- 
ments the total dosage was kept constant 
and only the intensity and exposure time 
varied Graph A of Figure 4 gives the 
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results of the experiments with M dtfferen- 
tialis eggs, and Graph B is for M bivitattus 
Curve 1 m each case is for one-day eggs, 
and Curve 2 is for six-day eggs It is evi- 
dent in all four types of experiments that 
intensity is a factor, and that the biologic 
effect changes as the intensity is decreased, 
even though the exposure time be increased 
enough to make the total dosage the same 
It is also evident that there is consider- 
able variation in actual values, but there is 
a tendency which indicates that with a 
larger number of experiments the decrease 
in effect due to decreased intensity would 
approach a straight line, or establish a 
constant 

As soon as it became evident that inten- 
sity is a factor, the question arose as to 
whether or not intensity is a factor per se 
or whether the decrease in effect is due to 
recovery during the prolonged exposure 
Nine experiments of 50 eggs to each lot 
have been performed in an attempt to 
answer this question in a preliminary man- 
ner, and the results are tabulated below 

High intensity, short exposure, averaged S7 
per cent affected at 200 r 
Low intensity, long exposure (22 min ), 57 
per cent affected at 200 r 
High intensity, long interval (22 min ) be- 
tween the two halves of the irradiation, 76 
per cent affected at 200 r 

Thus it is evident that possibly some of 
the effect is due to recovery, and part is due 
to the low mtensity as such 

DISCUSSION 

The first factor which the writers found 
to alter the biologic curve from that of the 
theoretical is the character of the test 
material This factor has already been 
recognized by Henshaw and Francis (i) in 
their investigation of the biologic effects of 
roentgen irradiation at different depths of a 
paraffin phantom The above authors 
found that not only were the biologic 
measurements different from the ionization 
measurements but the biologic measure- 
ments differed among themselves at differ- 
ent depths 

The other factor which has been noted in 


the present study is intensity Roesler and 
Henshaw (10) were able to demonstrate a 
biologic difference in the effect of radiation 
delivered at 13 roentgens per minute, as 
compared with 23d r/m Drosophila was 
the test material used Packard (9) had 
previously found mtensity not to be a fac- 
tor, but his intensities varied only in the 
ratio of 1 4, whereas Roesler and Henshaw 
used a ratio of 1 IS Koidsumi (S) found 
m Daciis that mtensity was not a factor and 
that the Bunsen Roscoe law held, but he 
also used a ratio of only I 4 In the present 
experiments on grasshopper eggs a definite 
decrease m biologic effect has been found as 
the intensity is lowered When the mten- 
sity was decreased more than 50 per cent, 
loss m biologic effect has been recorded 
The preliminary experiments on divided 
dosages indicate that recovery will not ac- 
count for all of the apparent effects of 
decreasmg mtensity This finding has a 
substantiation m a more fundamental re- 
action such as noted in experiments on 
effects of radiations on chemical reactions by 
Fncke (6), who found mtensity to be a 
factor per se in the decomposition of hvdro- 
gen peroxide 

CONCLUSIONS 

Developing eggs of the grasshopper have 
been irradiated at different distances for a 
constant time exposure, and in some ex- 
periments the effect appears to fall off 
according to the inverse square law The 
following factors have been found to 
modify the biologic curve from that of the 
theoretical 

(1) The effectiveness of the dosage at the 

shortest distance 

(2) Developmental stage of biologic test 

material, and the way m which the 
material responds to changes m 
amount of radiation 

(3) Intensitv per se 

(4) Low intensities where time allows 

some recovery or enough develop- 
ment to make the organisms more 
resistant 
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SOME LAWSUITS I HAVE MET AND SOME OF THE LESSONS TO BE 

LEARNED FROM THEM 1 

{Second Series, Second Installment) 

By l S TROSTLER, MD, FACR, FACP, Chicago 


A DISLOCATED SHOULDER AND WHAT CAME 
OF IT 

=|=0 the writer one of the most damnable 
attempts to throw the blame for mal- 
practice upon an innocent man came 
up not long ago The particulars are as 
follows 

A big “roughneck” m a midwestem 
city sustained a dislocation of the humeral 
head He went to a competent, highly re- 
spected physician and surgeon, who, after 
having roentgen examination made, re- 
duced the dislocation and had another 
roentgenogram made A few days later the 
patient reappeared with a recurrence of the 
dislocation which was again reduced, and 
another roentgenogram made 

Several days later this patient appeared 
in a large city, where under an anesthetic 
m a hospital, a “big- town Doctor” placed 
his foot m the patient’s axilla and tried 
(but failed) to reduce the dislocation 
This Doctor testified that he pulled until 
he heard “something pop ” 

Within a few days, the patient was sub- 
jected to an open operation m another 
hospital m the city After the lapse of con- 
siderable time, during which the shoulder 
was slow m healmg, the city doctors in- 
formed the patient that, because of im- 
proper treatment by his home -town physi- 
cian, the shoulder would not heal for a long 
time — if ever 

After all this, the patient brought a 
malpractice suit for §50,000 damages 
against the first physician At the first 
trial, one of the men who operated on the 
shoulder testified (making a 500-mile trip 
for that purpose), and two of the others 
testified by affidavit Fortunately, their 

i The Editor desires to state that much of the matter 
herein because quotations of court proceedings has 
to be printed in form as received without normal 
punctuation or phrasing 


testimony did not agree as to the findings, 
etc , nor as to who did the operating With 
that and the real doubt as to the guilt of the 
good doctor, the jury was unable to agree, 
and no verdict was brought m 
After the lapse of about a year and a 
half, the case was set for retrial, and during 
the preparation of the defendant’s case, 
my name was mentioned as being one who 
possibly might help After a brief corre- 
spondence during which I learned much 
about the case, the attorney for the defend- 
ant brought the films in the case to my 
office in Chicago, and after studying them 
and listening to the entire story, including 
the testimony of the city physicians, I 
made the following analysis of the situa- 
tion The defendant had twice success- 
fully and correctly reduced the dislocation 
and had films to prove same The first city 
physician who had put his foot m the plain- 
tiff's axilla and “pulled until something 
popped,” had fractured the humeral tu- 
berosity, and the surgeons who performed 
the open operation had injured the rim of 
the glenoid fossa with the “Lane skid,” 
which they testified as havmg used to get 
the head of the humerus into the fossa 
And, what was apparently more to the 
point, these men, realizing what they had 
done, felt it incumbent to hide their own 
culpability, and to throw the blame 
upon the defendant m the suit This was 
all brought out by reading between the 
lines of the affidavits and the testimony 
of the city physicians and was verified- by 
the roentgenograms, of which there were 
plenty 

In the meantime, the two-year limita- 
tion of the statute m the city had lapsed, 
so that at the time of the second trial the 
city physicians had no more fear of suit 
against them Consequently, they lost in- 
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terest in tlie case, and none of them testi- 
fied at the second trial However, their 
testimony of the previous trial was admit- 
ted at this (second) trial It was arranged 
that I was to attend the second trial, and 
when it came up I appeared as an expert 
witness I testified that the films made 
after the first two dislocations showed the 
head of the humerus to be in its proper and 
natural place and that no fractures were 
present, that the films made in the city 
showed dislocation of the head of the hu- 
merus and fractures of the greater tuber- 
osity of the humerus and of the rim of the 
glenoid fossa Much of my testimony was 
given while examining the films in a stereo- 
scope — which I had requested be brought 
into the courtroom — and explaining the 
stereoroentgenograms to each of the twelve 
jurors individually, as they \ lewed them 
m the stereoscope This consumed much 
time, but it was time well spent 

It was immediately evident that my tes- 
timony created intense interest in the 
minds of those present The jurymen sat 
on the edges of their chairs much of the 
time, and interestedly came, one by one, to 
the witness box to have the films explained 
to them During the recesses the court 
reporter, the judge, the plaintiff and his 
wife, as well as one of the plaintiff’s at- 
torneys, asked me to show and explain the 
films in the stereoscope I explained some 
of the films eighteen times 

I had been warned that the principal at- 
torney for the plaintiff was decidedly tough 
and inclined to gnll opposmg witnesses and 
naturally expected to receive rather severe 
treatment from him, but m this I was 
pleasantly disappointed After a few sal- 
lies, during which he discovered that appar- 
ently he would not get very far with the 
old-timer, he merely tried to behttle the 
effect of my testimony by repeatedly stress- 
mg that I had appeared many times as a 
witness and that I expected to be paid for 
my services In reply to a question as to 
whether I expected to be paid, I replied, 
Certainly, I expect to be paid, just the 
same as you expect to be paid for coming 
here and trying this case ” This slowed 


Ins curves for a bit, and he subsequently 
lost control of the ball — in baseball par- 
lance 

The jury brought m a \erdiet for the de- 
fendant physician, and when a new trial 
was later asked for, the judge refused it 
The time to take an appeal to the State 
Supreme Court had expired The ease may 
still be taken up on a writ of error, but 
this is not at all likely to be done 

This was one of my most gratifying ap- 
pearances as a witness, mainly because it 
helped in the vindication of a fine, high 
type, ethical gentleman and proved that 
right will prevail, at least once in a while 

EXHIBITION or AMPUTATION STUMP 

Several years ago I received from a col- 
league m a distant State a letter which read 
as follows 

“I am vitally interested in a personal in- 
jury case and \\ ould like some of your valu- 
able advice A younger brother of mine had 
a senous accident about a year ago, the end- 
result of which was the loss of his left foot 
above the ankle On account of his refusal 
to accept a ridiculously small sum in settle- 
ment he sued the building contractor who 
was responsible for the accident which 
caused the injury 

“At the trial my brother's attorney di- 
rected him to show his amputation stump 
to the jury, but the attorney for the con- 
tractor objected to this, and the judge be- 
fore whom the case was tried sustamed the 
objection That same afternoon, my 
brother tried to introduce a photograph of 
his stump, but this was also objected to and 
ruled out The jury brought m a verdict for 
my brother but fixed the damages at so 
small an amount that a new trial was im- 
mediately asked for This was demed 
Now my brother’s attorney has appealed 
the case to our Court of Appeals, and 
knowing that you have had a world of ex- 
perience, I am asking you to give me — 
for my brother — such comment and advice 
as you can ” 

After a few days I wrote as follows 

Replying to your letter relative to your 
brother’s case, will say that I have had no 
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experience in that line, but after inter- 
viewing two friends in the legal profession 
who owed me something of that sort, I was 
informed that the rule regarding the dis- 
play or exhibition of injured limbs or mem- 
bers to the jury in personal injury eases is 
considered to be founded upon good reason 
and is consequently generally permitted 
This is because exhibition of amputation 
stumps and of the amputated parts are the 
best means of showing the actual character 
and extent of the maiming of the indivi- 
dual involved Of course, if the exhibition 
would necessitate any indecent exposure or 
exposure of the private or sexual parts, it 
would not be permissible I was informed 
by both the attorneys questioned that it is 
preferable and considered best for justice 
between the litigants that the court order 
an inspection and it is within the discretion 
of the court to either allow or to order such 
an exhibition or inspection Both of my 
informants asserted that any objection on 
the ground that such an exhibition had a 
marked tendency to excite and/or ehcit the 
sympathies of the jury is not tenable 

1 ‘They said this because they thought that 
that must have been the cause of the objec- 
tion raised by the contractor’s attorney 
and sustained by the judge The exhibi- 
tion of a stump m cases m which an ampu- 
tation has been done is entuely different 
from allowing a lamed person to limp or 
display how badly crippled he is before the 
jury, because it is so evident that a limp or 
lameness may be and often is assumed, 
added to, or exaggerated 

“In Willis os City of Browning, 161 Mo 
App R , 461 , 143 S W R 516, it was held 
proper for the plaintiff to exhibit her in- 
jured ankle to the jury, but that it was 
error to show how she could walk upon the 
foot 

“Likewise, in Newport News and M V 
Jgy Co vs Carrol, 31 S W R 132, a Ken- 
tucky case, and more recently in Ford vs 
Providence Coal Co , 124 Ky R , 99 S IV 
R 609, the exhibition of injured limbs was 
ruled to be proper In fact, the decision 
in the latter case specifically states that 
such exhibition is the best obtamable evi- 


dence of the extent and character of the 
injury and results thereof 

Again, in an Appellate Court case in 
Illinois, Johnson vs Wasson Coal Com- 
pany, 173 111 App R 414, the plaintiff ex- 
hibited his injured ankle to the jury but 
was not permitted to show how much or 
little motion he had in the ankle jomt 
“I believe that numerous other cases can 
be found, but doubt if more will be neces- 
sary I am sure that your brother’s at- 
torney will be able to secure a reversal by 
your Court of Appeals and a rehearing on 
the points claimed,” etc 

The Court of Appeals held that the re- 
fusal to allow the exhibition of plaintiff’s 
amputation stump was error and remanded 
the case for a new trial, but before the case 
came up again the defendants settled by 
payment of an amount satisfactory to the 
plaintiff 

A HUNDRED THOUSAND DOLLAR 
DAMAGE SUIT 

Not many radiologists rate high enough 
m Bradstreet’s or Dun’s commercial agen- 
cies to warrant even a suspicion that they 
might be sued for a §100,000 In fact, I 
know of but one who belongs to that group, 
therefore, the following tale 

In the Spring of 1929 I was visited by a 
well-known radiologist m search of advice 
relative to a malpractice suit m which that 
amount was being asked as damages, and 
m which he was the defendant X-ray 
treatment had been administered to re- 
lieve a pruritus am in a man prominent in 
public life The immediate results were 
apparently good as the pruritus was 
promptly relieved The trouble recurred 
about one year later, and four more appli- 
cations of x-rays were administered fol- 
lowed by a remission of the itching 

About one and one-half years later, this 
patient (plaintiff) alleged that he de\ eloped 
a dermatitis around the anus in the treated 
area, which became so bad that he had to 
be operated on and treated surgically for 
rehef For his suffering, injury, etc , he 
brought suit against the physician for the 
aforementioned amount 
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The plaintiff was active in his State and 
in national politics and had made trips to 
different portions of the eastern United 
States As he had admitted that he had 
had x-ray treatment elsewhere, it was 
thought likely that this treatment had been 
received in some of the places in which he 
had visited during these peregrinations 
So that we might locate where the plaintiff 
did receive these treatments, it became my 
duty to write to over forty roentgenolo- 
gists who seemed to be the most likely ones 
from whom this man might have received 
treatment, but no record could be found of 
his having any treatment, except the appli- 
cation of mercuroehrome by a New York 
hotel physician, and of the recommenda- 
tion and probable use of orthoform, by a 
well-known Chicago neurologist 

In the meantime — m order to as nearly 
as possible plan a defense — the writer 
wrote to two well-known roentgenologists, 
giving them the particulars of an hypothe- 
tical case, with the idea of arranging for 
them to appear as expert witnesses This 
letter was as follows 

“I want to discuss an hypothetical case 
with you, and get your rephes to an 
hypothetical question relative thereto 

"Given a patient, a man of 40 to 45 years, 
large, heavy (but you do not need to know 
that he is a blond), treated for pruritus am 
as follows 

“Feb 27, 1924 — 30 minutes, 4 ma , 20 in 
F S D , 0 75 mm Cu and 1 mm A1 filters, 
ISO kvp 

“Same day— 15 minutes, 4 ma , 12 in 
F S D , 0 25 mm Cu, and 1 mm A1 filters, 
130 kv p 

‘ Mar 4, 1924 — identically the same dosage 
as on Feb 27 

“Patient was markedly relieved 
“Apr 4, 1925 — 30 minutes, 4 ma , 20 in 
F S D , 0 75 mm Cu, and 1 mm A1 filters, 
ISO kv p 

' Apr 8, 1925 — 20 minutes, 4 ma , 12 in 
F S D , 0 2 5 mm Cu and 1 mm A1 filters, 
130 kv p 

“Apr 14, 1925 — 10 minutes, same F S D , 
filters, and voltage 

“Apr 26, 1925 — 25 minutes, all other ele- 
ments of dosage the same as last two 

This was followed by complete relief 
from the itching 


“The above figures are what you arc to 
consider Now then, is the above described 
dosage excessive’ Is it within the limits of 
safety’ Would you hesitate to apply that 
amount of radiation under those circum- 
stances’ 

“Let your rephes to the above questions 
be based upon the facts that the apparatus 
used by the man giving the above described 
treatments had been charted by Dr Albert 
Bachem, and later by Dr Arthur Erskine, 
as delivering a full dose with the ISO kv p 
voltage as above described in three hours 
“Incidentally, it might be of interest to 
suppose that one and one-half years after 
the last named date, this patient showed 
what appeared to be a third degree roent- 
gen dermatitis around the anal opemng 
In the advent of this, would you not think 
it altogether likely that the patient had had 
some x-ray treatment after- the dates men- 
tioned- above ? And if the patient admitted 
to the physician now treating him for the 
dermatitis that he had had treatment else- 
where, but was still suing the original man 
for SI 00,000 damages, would you be willing 
to testify in the case, in defense of the doc- 
tor’ 

“Understand me, all this is regarding an 
hypothetical case and does not m any way 
refer to any particular individual, time, 
place, or tlung, and is under no circum- 
stances ever to be connected with any case 
or suit that you might ever hear of in the 
future or have heard of in the past ” 

Within a few days, one of the men to 
whom the foregoing was addressed replied 
as follows “ In answer to your ques- 
tion, 'Is the above dosage excessive’’ will 
say, (a) On a basis of an erythema reaction, 
I would state that the two applications ad- 
ministered February 27, I would conserva- 
tively estimate as being less than half the 
ordinary erythema dose, and this is like- 
wise true of the two applications adminis- 
tered on March 4, at, respectively, 180 and 
130 kv p This would suggest that the 
total treatments administered April 4, 8 
14, and 26, 1925, appear to be less than the 
equivalent of one and one-half erythemas 
if administered at one time, but smce these 
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four applications were administered over a 
period of more than three weeks, careful 
calculation might estimate that the total 
skin effect would not show an erythematous 
reaction, provided, of course, all of the fac- 
tors mentioned as to the three hours’ time 
required to produce an erythema with the 
ISO kv p is reasonably correct 

“I take mto consideration the fact that 
the two senes of treatments were adminis- 
tered one year apart, with special refer- 
ence to the last mentioned dosage 

“(b) It is reasonable to presume that the 
above treatments would not produce a 
third degree dermatitis one and one-half 
years after their administration This is 
especially true m view of the fact that there 
was no evidence of a marked reaction fol- 
lowing the initial treatments m three, six, 
or eight weeks It does not seem reason- 
able that medication following x-ray treat- 
ments could produce such a change m one 
and one-half years, but it is most accept- 
able to presume that additional radiation 
therapy had been applied Employing soft 
or even penetrating radiation therapy, it 
might produce m part, at least, the third 
degree roentgen dermatitis mentioned 

“(c) The question of whether this type 
of treatment of high voltage for pruritus is 
preferable might be open to argument 

“However, the facts m this case do not 
indicate that even the dosage administered 
m 1924 and 1925 could produce such a de- 
layed reaction m the location mentioned 
We do occasionally see delayed fat necro- 
sis Personally, I have never observed the 
latter in any of my cases Perhaps others 
have, after the patients have left my ser- 
vice 

“(d) Most assuredly I would be willing to 
testify m this case m defense of the Doctor 
even without a further careful check-up, 
smce I realize that a third degree dermati- 
tis could hardly follow the above treat- 
ment, even though a more careful analysis 
of the dosage may show that my figures are 
far too conservative 

“I would like to check this over more 
carefully Whether or not the patient had 
subsequent x-ray treatment would not in- 


fluence me m being unwilling to do my bit 
Of course, if this is the case, it does make 
the defense a much simpler one I have 
only a few days left at my own disposal and 
therefore hurriedly send you the above very 
superficial analysis As soon as I return, I 
will go over these figures more thoroughly, 
and if I find any change m my deductions, 
will let you know ” 

A short time later, the other man wrote 
“I have finally got measurements enough 
made to answer your hypothetical ques- 
tion The enclosure gives the actual data 
The doses are pretty high and the case 
should probably be settled The last 
treatment was the wagonload of straws 

“If the case has to be fought, I would, of 
course, be willing to testify, and I have no 
doubt that further measurements (under 
office, instead of laboratory, conditions) 
would show the dosage to be considerably 
less ” 

The enclosure mentioned above quoted 
the technic given in my letter to him and 
the following, “Assuming the correctness 
of the data given and further assuming the 
size of the field treated to be 10 X 10 cm , 
and the tube to be of at least the average 
efficiency, actual measurement shows that 
the skm would receive, including back- 
scatter, 6 5 r/minute with the 180 kv 
technic and 17 5 r/minute with the 130 kv 
technic 

The doses in r-umts would, therefore, be 
as follows 


2/27/24 

30 X 6 5 equals 

195 

r 

2/27/24 

15 X 17 5 " 

262 

5 r 

3/ 4/24 

30 X 6 5 “ 

195 

r 

3/ 4/24 

15 X 17 5 “ 

262 

5 r 

Total 

915 

r 

4/ 4/25 

30 X 6 5 equals 

195 

r 

4/ S/25 

30 X 17 5 ‘ 

350 

r 

4/14/25 

20 X 17 5 “ 

175 

r 

4/26/25 

25 X 17 5 “ 

437 , 

5 r 


Total 1157 or 

"Conclusions The 1924 dosage is cer- 
tainly safe even if applied at one sitting 
The 1925 dose is around the upper limit of 
safety (if one disregards the Pfahler curi e) 
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If we admit the accuracy of the Pfahler 
curve (which after all is theoretical), the 
1925 dosage need not be considered as a 
single dose and would be within the limit of 
safety The judgement shown in giving 
437 5 r at the end of the series is question- 
able ” 

In the meantime I had received the pre- 
liminary affidavits of both parties to the 
suit and wrote the attorney for one of the 
msurance companies — of the defendant — 
as follows 

“In re — vs — No 0S4S7 After re- 
viewing the affidavits of the principal par- 
ties to the above captioned case, and what 
was told me by the defendant, and what 
I can learn from other sources, I will give 
you my reaction and ruminations regarding 
same 

“While it is possibly immaterial, defen- 
dant told me that he had never presented a 
bill, nor received any payment for the 
treatments involved in this case 

“The application of mercurochrome by 
Dr M in the C Hotel, in New York City 
after the hunting trip, as per plaintiff’s 
statement, is bad treatment if an x-ray 
dermatitis (so-called \-ray bum) is present 
“The mixing up and attempt at implicat- 
ing the tonsil operation at the P Hospital 
m Chicago, and the hemorrhoid operation 
in M , 0 , is only an effort to throw the 
blame for these upon the defendant These 
operations, and the cause for their being 
done, are separate and distinct entities, as 
much so as if he (plaintiff) had acquired a 
fracture and had to have an operation to 
cure that They bear absolutely no rela- 
tion to the pruritus Pruritus frequently 
accompames hemorrhoids or it (pruritus) 
may occur as an independent and distinct 
condition, requiring separate and distinct 
treatment Also, the sciatica is a separate 
and distinct entity, probably depending in 
a measure upon the diseased tonsils, but 
having absolutely nothing to do with the 
pruntis or the x-ray treatment, except pos- 
sibly to show a deranged general nervous sys- 
tem 

“Orthoform, as recommended by Dr S 
(who is one of Chicago’s leading neurolo- 


gists), is bad for roentgen dermatites — so- 
called x-ray burns The dermatitis men- 
tioned as occurring after the use of ortho- 
form could not by any stretch of imagina- 
tion have anything to do with the x-ray 
treatments or the roentgen dermatitis 
That was probably the direct result of the 
application of the orthoform, and here 
again indicating an unusual skin, which 
may be used in defense of the presence of 
roentgen dermatitis 

“In defendant’s deposition, the dates 
are not the same he gave to me while read- 
ing from what he said was his original rec- 
ord, nor are the figures of the voltage used 
the same as he gave to me He gave 200 
kilovolts (which means 200,000 volts) in 
the affidavit, but to me he gave ISO kilo- 
volts and his record so read Also, m his 
original record (as read to me by him in my 
office), the secondary treatment was 130 
kilovolts (130,000 volts) while m the affi- 
davit it was 150 kilovolts For your infor- 
mation I will give you what his record 
stated (as read to me by defendant), and 
from which I have had to figure and ask the 
opinions of others 

“Feb 27, 1924 — 30 minutes, 4 milhamperes, 
ISO kilovolts, 20 inches, 0 75 copper, 1 A1 
“Same day — 15 minutes, 4 milhamperes, 
130 kilovolts, 12 inches, 0 25 copper, 1 A1 
“March 4, 1924 — identically the same doses, 
with relief from the itching 

“Apr 2, 1925 — 30 minutes, 4 milhamperes, 
180 kilovolts, 20 inches, 0 75 copper, 1 mm A1 
“Apr S, 1925 — 20 minutes, 4 milhamperes, 
130 kilovolts, 12 inches, 0 25 copper, 1 A1 
“Apr 14, 1925 — 10 minutes, 4 milhamperes, 
130 kilovolts, 12 inches, 0 25 copper, 1 A1 
"Apr 26, 1925 — 25 minutes, 4 milhamperes, 
130 kilovolts, 12 inches, 0 25 copper, 1 A1 ” 

“Aside from the discrepancies between 
what Dr T showed me as his figures and 
the affidavit, m which he admits having 
given considerably larger doses and the 
admission to the plaintiff that he had 
burned him, there is little for me to discuss 
or co mm ent upon at this time 

“It is not generally considered to be good 
practice to use as high a voltage as 200 kv 
or even ISO kv m the treatment of pruri- 
tus, and I very much doubt if you will be 
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able to find any roentgenologist of standing 
who will admit that he considers it good 
practice However, the amount of ways 
apphed to the plaintiff, at the times and 
under the circumstances and conditions 
given to me by Dr T , from his original 
record, is not m mv opimon and in the 
opinions of Dr B of St L , and Dr Y , of 
C , R , sufficient to produce the effect that 
plaintiff apparently has or had 

“Of course, if it is possible to find that 
plaintiff had x-ray treatments elsewhere, 
that will help the case enormously Or if, 
as Dr T told me, the plaintiff told Dr F 
(who operated upon him) that he had had 
some x-ray treatments elsewere, and that 
evidence can be used, and not barred as 
privileged, that may and doubtlessly will 
help a lot To me the fact that defendant 
gave me figures from his original record, 
and m his affidavit gave figures indicating 
that he gave more x-rays, is inexplicable 
If he did one thing, he did that, and because 
he gave two different sets of figures, he 
weakened his case, certainly to me Know- 
ing him, as I do, to be decidedly more than 
usually precise and accurate in matters of 
this sort, I cannot help be just a bit vexe 

with him , . , 

“As regards the use of the ultra-violet 

hght, following after and upon a roentgen 
dermatitis, the medical profession is not at 
all agreed Up to about two years ago, it 
was believed that it was good P ra ^ ? 
some pretty well informed men Smipso 
advocated it in 1922 and stressed it in to 
book which was published in 19-4, and 
Swanberg 

strong advocates of the us 

Utfmy contention was borne out by 
tual Kpenmonts oud pr^a, by audj , and 
1d?by aei 'men were re- 
ported to^n^dtetbe st^-^nloce sensitive, by 

ap "u‘d|m|i e fr',ro‘ l tbe' testmrony given by 
the plaintiff, in Ins ^avit, * j^Sltitis, 


the 200 kilovolt technic, that Dr B , of 
this city, was going to give the plaintiff an 
affidavit that the technic used by the de- 
fendant was not good practice However, 
after a short talk with me, the Doctor de- 
cided not to give defendant any sort of tes- 
timony Evidently they (defendant’s at- 
torys) are here trying to secure testimony 
that the technic was bad Of course if I 
hear about it m time, I can help m that re- 
gard 

“I advised Dr T to get in touch with 
attorney D , of I C , who is, m my opimon, 
one of the best men I know to defend a 
case of this sort I also advised him to se- 
cure a number of high class expert wit- 
nesses and suggested the names of five well 
known men to him, besides the names of 
Mssrs Bachem and Darnell as physicists 

“I beheve that I told you that I have 
letters from the two men replying to my 
hypothetical questions relative to a parallel 
case to this, in which they both give as their 


opinions that the dosage as given by Dr 
T (to me) would not under normal condi- 
tions produce a ‘bum,’ and that they were 
ready to so testify, but I do not know what 
they will say regarding the dosage as given 
by defendant in to affidavit 

“Of course, much depends upon what can 
be developed from the information that can 
be secured from the G Hospital m W 
Defendant has written to a man there to 
look up that material 

“Also, most vigorous efforts must be 
made to exclude the doctrine of res ipsa 
loquitur bemg apphed in connection with 
this case I do not know how the courts in 
that State hold m that regard It may be 
possible to use the recent Iowa case there 
I refer to the Whitmore vs Herrick, (2 IS 
N W R , 335) case I was out there at the 
trial, and felt that I helped win it Res 
tpsa loquitur was barred and the verdict of 
the trial court was upheld by the Iowa 
Supreme Court Also McCoy vs Buck, an 
Indiana case (157 NER, 45G), where this 
same doctrine was denied, may help some 
“If we are unable to secure or present 
any evidence that defendant did receive 
x-ray treatment elsewhere, I am of the 
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opinion that it will be very desirable to 
show by witnesses that the machine had 
been recently calibrated, and this can be 
done by two competent men, according to 
what Dr T told me It will, of course, be 
advisable to prove by an overwhelming 
amount of expert testimony that the dosage 
given by the defendant was not exces- 
sive I am a native of that State, having 
lived there for something like thirty-eight 
years and know the minds of the people out 
there pretty well The city where the 
tnal will occur is a University town, where 
higher education is highly thought of and 
given high standing and credence A jury 
will listen to and give full weight to the 
testimony of experts who can qualify to the 
limit, and as tins is a case for experts, I 
advise that plenty of expert testimony be 
presented I say get plenty, get good ones, 
and use them to the limit Hammer home 
that sort of testimony repeatedly, reiterat- 
ing again and again that the dosage was 
correct, that it should not have done dam- 
age, etc , and you will have a chance to win 
this case " 

The next day, I wrote defendant as fol- 
lows “My Dear R , when I read your depo- 
sition, submitted to me by the insurance 
company, I was disappointed Why did 
you admit that you used 200 kv when your 
record showed (when you were here) that 
you used ISO kv ? And 150 instead of 
130 kv ? I know that there is no use howl- 
ing now, so suppose we let it rest as you 
testified, but it is really too bad, because 
that may make a big difference in the out 
come of the entire affair 

“I am sending you herewith a carbon 
copy of my letter of yesterday to the in- 
surance company, which contains some 
things that may have quite a bearing upon 
how best to fight this ease They (the in- 
surance company) usually have me write 
them such a letter, at the beginning of the 
litigation regarding x-ray dermatitis cases, 
and e\ idently have found it worth while to 
do so, as they continue to have me do it 
You, of course, understand that anything 
I say therein has absolutely no personal 
bearing, and is absolutely confidential 



They will see that your attorneys get a 
copy of my letter 

“In the letter to the insurance company, 
you will notice a casual mention of Dr B 
I do not know just why I did it, but last 
Thursday before the meeting of the Chi- 
cago Roentgen Society, I asked him if he 
had heard about your case He spoke up 
with ‘Yes, did they come to see you too?’ 
When I asked him who he meant by ‘they,’ 
he told me that a firm of lawyers here had 
brought a copy of your affidavit to him and 
wanted him to make an affidavit that the 
technic used by you was wrong, and not 
according to the usual and most approved 
practice, etc Alter calling his attention to 
the particulars m this case and some con- 
nected incidents he decided that he would 
have nothing to do with the entire matter 
Evidently the plaintiff’s local attorneys 
are after testimony and while I have good 
reason to believe that almost anyone ex- 
cept X would call me before doing any- 
thing, I would not be surprised if they got 
some one (or more) to give or sell them 
what they want, particularly as they are 
prepared to pay for it Of course, if I get 
at the men first, they will think twice before 
doing it, but I may not get at them 

“I have yours relative to what you have 
done regarding the G Hospital m W , and 
think that your way of doing it is best 
Let me know as soon as you have a reply, 
and m the meantime try to get F to re- 
member where defendant said he received 
the other treatment 

“Trusting that you will come out of this 
mess with colors flying, even if you do have 
a few after-pains,” etc 

A few days later, after a letter from de- 


fendant, I wrote the following “While I 
know Dr T by sight, and he probably 
knows me the same way, I have no speak- 
ing acquaintance with him, but I think that 
it will be easy enough to have your Mr D 


’ ' -V. , i IT1W1 AAJ L111 


that I can readily arrange that Dr T is 
an urologist and g -u surgeon, and 

“I have been domg some digging in the 
literature and find quite a few things that 
have not, as far as I can learn, been injected 
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into the defense of an x-ray dermatitis case 
before Among the new things are 

‘Syphilis has been known to sensitize the 
human skin to radiation So if a patient 
has syphilis, he may develop roentgen or 
other radiation reactions more readily than 
a non-syphihtic 

“Porphyrinuria and porphynnemia, due 
to taking some of the commonly used syn- 
thetic sedatives and sleep producers, pro- 
duce a lessened sensitivity to radiation 
Dr Rolhn H Stevens, of Detroit, can 
give you more relative to this subject than 
any one I know 

“Buckwheat also produces a sensitiza- 
tion to radiation, particularly m indivi- 
duals of hght complexion (your man is a 
blonde) This is due to the porphyrin con- 
tent A Dr Betz took 0 2 gram of por- 
phyrin in October and suffered a “hght 
stroke” from exposure to ordinary sun- 
light, the following December 

“Another nnportant fact, which might 
be important m this case is that porphyrin 
products m the circulation, in addition to 
producing a sensitization to light, also 
cause itching Sulphonal and luminal pro- 
duce porphynnemia and porphynnuna, 
with sensitization to hght and x-rays 
“The use of ointments and topical appli- 
cations contaimng tar are known to sensi- 
tize to x-rays, and fluorescent substances 
like eosin and quinine when used either ex- 
ternally or taken internally, sensitize to the 
x-rays Salvarsan and its products also 
sensitize to light and probably to \-rays 
“I am r ailin g your attention to these 
items so that you may have them looked 
up If they are found to be of any use in 
the case, get the material mto shape to use 
As previously stated, Stevens probably 
knows more about the porphyrin skin sen- 
sitization than any man m the country 
You will remember him from the Panama 
trip I have spoken to him about your 
case, and he said that he will be glad to do 
anything within his ability to help 

After considerable further investigation 
and extensive correspondence, we were un- 
able to find out where the plaintiff in this 
T-or-<n 1 -prl anv more x-rav treatment, 


although he had told the surgeon who oper- 
ated upon the damaged region that he had 
received same In a great measure be- 
cause of the prominence of the plaintiff as 
well as the undesirabity of the great noto- 
riety the defendant would receive if the 
case went to trial, it was deemed advisable 
to settle out of court and before trial The 
case was therefore settled for §8,700 

physician’s or technician’s 

RESPONSIBILITY 

The problem as to whether a physician 
or his technician is responsible for injuries 
resulting from errors, omissions, or care- 
lessness of the technician, and the conse- 
quent application of the law of agency, 
which m so many words states that the 
principal is responsible for the acts of his 
agent, or the law of master and servant, 
which generally applies in such cases, and 
involves the maxim “respondeat superior,’’ 
which, liberally interpreted means, the 
master is responsible, comes up frequently 
in our work 

A radiologist in an eastern State in- 
formed me that both he and the hospital 
where he was employed as roentgenologist 
were threatened with a malpractice suit 
because of an alleged injury resulting from 
a patient receiving an electric shock m the 
x-ray department, while a technician was 
preparing to make a roentgen examination 
of an injured wrist 

He stated that he was practising roent- 
genology m the hospital, on a part-time 
basis for a fixed salary, and had assumed 
that the hospital would be held liable if anj r 
malpractice suit were brought 

He asked, “What can you tell me as re- 
gards my liability' 1 I have no malpractice 
insurance " My reply was necessarily 
somewhat equivocal because of the vague- 
ness of his information He was apparently 
in considerable distress and wanted some- 
thing, one way or the other, to rebeve the 
doubt or questionable situation, so I im- 
mediately replied 

“Bis dat qui cito dat 1 " Replying to 
yours of last Saturday, will say that your 
liability depends upon se\eral things, 
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among which are, whether the technician 
who was careless and who caused the al- 
leged injury, was m your employ or in the 
employ of your employer, the hospital, 
whether she was acting as your agent, and 
you were responsible for her acts or 
whether she was entirely under the control 
of the hospital, and you had no responsi- 
bility or control over her conduct or acts 
while m the roentgen department at the 
time the alleged accident occurred 

“If the technician was acting as your 
agent, both you and the hospital may be 
held hable, while if she was neither your 
employee nor your agent, it is decidedly 
unlikely that you will be held responsible 
This is particularly true if you were not 
present when the injury occurred, but that 
of itself is open to some question and 
debate 

“It is usually considered good logic that 
physicians do not become responsible for 
acts of nurses or technicians, when such 
acts as are brought into question consti- 
tute duties usually and normally performed 
and included in the regular duties of nurses 
and technicians This is particularly true 
if the nurse or technician be not in the em- 
ploy and under the specific directions of the 
physician, or m such a situation where the 
relation of employer and employee or as the 
law sees it ‘master and servant’ does not 
exist If, as already intimated, the rela- 
tion of ‘master and servant’ does exist, the 
maxim of ‘ respondeat superior,’ or ‘the mas- 
ter is responsible,’ applies, if and when the 
act performed mvolves some portion of the 
duties of the employee while actmg as such 
employee 

It has been held by highly respected 
courts, that when a nurse, while perform- 
mg the regular duties of her profession, 
does something or fails to do something 
which she should have done, the physician 
in charge of the case may not be held hable 
For example, if while administering hypo- 
dermic medication a nurse breaks an hypo- 
dermic needle, and damage results, the 
physician who directed that she administer 
the hypodermic injection is not considered 
responsible and will not be held hable 


Tins is because the administration of hypo- 
dermic injections is a part of the usual and 
regular duties of the professional nurse 
On the other hand, if a lav person, not a 
licensed or graduate nurse, administers an 
hypodermic injection pursuant to the in- 
struction or order of a physician and the 
breakmg of a needle causes mjury and 
damage, the physician is, should be, and 
would be held liable This is because the 
person so doing the damage has no legal 
duty, right, or function as regards the act 
which caused the injury, and does the act 
as the agent of the physician, whose duty 
tmder the conditions just cited, was to ad- 
minister the injection himself The prin- 
cipal is responsible for the acts of his agent 
Right here it may as well be stated that a 
principal may only be held responsible for 
the acts of his agent, if the acts of the agent 
are within the proper and authorized duties 
and acts of the principal For example, if 
a veterinary surgeon were to direct that a 
nurse suture a wound or incision on a hu- 
man being, the veterinarian would not be 
hable, provided, of course, he were not a 
physician for human ailments and ills 
Likewise, if a physician directed a nurse to 
suture a wound, he would be hable for any 
mjury or damage resulting from such act 
because it is not a part of the usual and 
regular duties of a nurse to suture wounds, 
and the nurse when doing such suturing 
was actmg as the agent of the physician 
“In Ragan vs Zimmerman (206 Calif 
R, 723, 276 Pac R , 107) a dentist em- 
ployed a technician to make roentgen ex- 
aminations While doing her work one 
day, a patient received an electric shock 
and burn Suit was brought against the 
dentist, and the trial court gave the plain- 
tiff a verdict and judgment for damages 
The case was appealed to the Supreme 
Court of California (where this occurred) 
and where the judgment was confirmed, 
and the dentist had to pay 

“Withermgton vs Jennings, 149 N E R , 
221, a Massachusetts case, is to all mtents 
and purposes similar to yours unless I am 
m error Dr Jennings was the salaried, 
part-time roentgenologist in charge of that 
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department of a hospital Ivleacham was 
a technician employed by the hospital 
Dr Jennings wrote a prescription for cer- 
tain \-ray treatment to be administered to 
Mrs Withenngton Meacham adminis- 
tered the treatment, but inadvertantly left 
out the filter, with the usual result The 
patient sued the physician who prescribed 
the treatment, contending that he was re- 
sponsible because he was the head of the 
x-ray department m the hospital 

“The trial court decided in favor of the 
defendant physician, but plaintiff ap- 
pealed to the Supreme Court of Massachu- 
setts, where the judgment of the lower 
court was affirmed 

“In that decision, the Supreme Court 
said ‘Meacham was not employed by the 
defendant, he was not the defendant’s 
agent or servant They were fellow em- 
ployees of the — hospital The defen- 
dant was not responsible for the neglect of 
Meacham in administering the treatment, 
which was entirely under his control He 
did not participate in the operation and 
was not liable for the injury ’ 

“In a North Carolina case (Covington 
vs Wyatt, 145 SER, 673), where the 
State law requires that the physician or 
other person assisting at a birth, instill a 
silver solution into the eyes of a newly bom 
infant, a graduate nurse employed by the 
hospital asked the attending physician if 
she should administer the drops to the 
baby’s eyes Upon being told that she 
should, she instilled several drops of a 30 
per cent solution of silver nitrate, instead 
of the regulation 1 per cent solution, with 
terrible results 

“The physician was sued for malprac- 
tice, and m the trial court a verdict with 
judgment was given the plaintiff On ap- 
peal to the North Carolina Supreme Court, 
the judgment of the lower court was re- 
versed The latter court held that accord- 
ing to the law, the physician might apply the 
silver solution or he might direct the nurse 
to do it The nurse having done it, while 
acting as an employee of the hospital, and 
not as the agent of the physician, and be- 
cause it was a part of the duties of nurses 


to instill drops into the eyes, the physician 
was therefore not hable ’ 

“In another case 5 — this one m Seattle— 
a physician directed a nurse to inject ergot 
hypodermically An abscess resulted and 
the physician was sued for malpractice 
The trial court brought in a verdict in 
favor of the physician defendant The 
plaintiff appealed the case to the Supreme 
Court of Washington, where the judgment 
of the lower court was affirmed, ‘because 
the giving of hypodermic injections, under 
physician’s orders, by hospital nurses is a 
part of nursing,’ and because the nurse was 
an employee of the hospital and not acting 
as the physician’s agent 

"In Runyan et at vs Goodrum, an Ar- 
kansas case, involving the question of 
‘master and servant,’ the Supreme Court 
of that State said (Feb 21, 1921), that 
‘Hospital owners and roentgenologists are 
not responsible for carelessness of \-ray 
technicians ’ 

“In Gross vs Robinson (21S S W R , 
924), a Missouri case, the Supreme Court 
of that State decided that the rule of 
‘ Respondeat superior ’ does not apply I 
am sure that it will be very much worth 
your while to have this decision reviewed 
“In Phillips vs Buffalo General Hospi- 
tal (146 N E R , 199), a New York case, it 
was held that the ‘hospital is not held re- 
sponsible for neglect of an orderly ’ 

“I believe that I have given you suffi- 
cient references to set your attorneys 
searching, and probably more than they 
will want or need ” 

Recent inquiry from the radiologist to 
whom the foregoing long letter was writ- 
ten, elicited the following “I had almost 
entirely forgotton about that threatened 
malpractice suit when I received your let- 
ter a few days ago I am glad to inform 
you that when the patient consulted his 
lawyer, and the latter visited me, and I 
showed him your letter he decided not to 
take the case and advised the patient not 
to sue me So he did not sue and we were 
relieved of a rather disagreeable mess 

: Thompson et ux vs Virginia Mason Hospital elal , 

277 Pac R 60 
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But I assure you that I now carry mal- 
practice insurance, thanks to your advice ” 
The fact that this radiologist “had al- 
most forgotten about that threatened mal- 
practice suit,” etc , is quite the usual 
thing Most of us are far too prone to for- 
get ominous or threatemng incidents as 
soon as they pass 

X RAY PAPER ARE ROENTGENOGRAMS ON 
rr ADMISSIBLE IN EVIDENCE ? 

About two years ago, a roentgenologist 
m a central State asked me in a letter “if 
roentgenograms made on \-ray paper could 
be introduced and properly recognized in 
legal procedures, or, in other words, would 
they be admitted in evidence I replied 
“While I have not heard that that ques- 
tion has ever been raised, either in court or 
out of court, it seems to me that it can 
make no difference legally what kind of 
substance serves as a supporting medium 
for the silver emulsion which produces the 
roentgenogram 

“I can conceive of no good reason why 
either glass, celluloid, cellophane, cloth, or 
paper may not be used to support or carry 
the chemicals which produce the represen- 
tation of what the roentgen rays portray 
It is my impression that it is not the glass, 
celluloid, paper, or what have you that 
makes the roentgenogram valuable as a 
diagnostic medium and as such, useful in 
evidence to prove certain facts in court 
To my notion, and I think that every sen- 
sible person will back me up, it is the silver 
salt, which has been first acted upon by the 
roentgen rays and then by the chemicals in 
the dark room that is the all-important 
element m the roentgenogram 

“Therefore, if my opinion is worth any- 
thing, I say unqualifiedly and without 
reservation that roentgenograms made 
upon x-ray paper or other photographic 
paper, should be and would be admitted in 
evidence just as freely and legally as would 
any glass or celluloid roentgenograms 
I have used the paper a few times in 
cases where they may have to be intro- 
duced m court, and if I do introduce them, 


I fully expect to have no trouble because 
they are made on paper 

“In reply to your postscript as regards 
my personal opimon of the ‘paper films,’ 
that is entirely another matter 

“Something like twenty-odd years ago, 
our late lamented friend, George Brady, 
brought out his Paragon X-ray Paper, 
which after a trial of a few months he found 
was not very well received, and he soon 
dropped its production I tned it at that 
time and like many others advised George 
to drop it, and stuck to plates until the 
duplitized films made their appearance 
Then more recently some of the manufac- 
turers thought that they had something 
real good, and they brought out the present 
line of \-ray paper 

‘ ‘After trying all the available makes and 
brands of x-ray paper I am still usmg cel- 
luloid films It appears to me that the only 
advantage that any of the papers have is 
cheapness and because the difference in the 
prices means at most only a few cents in 
each case, m view of the undemable and 
undisputed facts that the celluloid films 
give us the maximum detail, as compared 
to paper and that the transparent char- 
acter of the celluloid films permits of a more 
critical and careful study of the finer 
tissue changes as compared to the trans- 
lucent paper, I consider the celluloid 
films decidedly superior and preferable 

“The Minnesota Radiological Society de- 
cided agamst the use of paper m 1934, and 
at the meeting of the Radiological Society 
in Memphis m December, 1934, resolutions 
discouraging the use of x-ray paper were 
introduced by a Minnesota radiologist, and 
I beheve adopted ” 

The roentgenologist who asked the ques- 
tion about paper later wrote me that an 
attorney had told him that he was going to 
object to the introduction of paper roent- 
genograms in a case, but who, when shown 
my letter, informed him that he would not 
make the objection The writer is very 
desirous of learning if any of the readers 
hereof have found any legal difficulties 
with paper roentgenograms 
(To be continued) 
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I® upon the following general factors 
1 Calibration and positioning of the pa- 
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are considered as permanent equipment, 
with reference to films and processing ma- 
terials which are being replaced almost 
continuously Sufficient information con- 
cerning these items is available to provide 
Calibration and positioning of the pa- a sound basis for their 
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sary to produce this given density de- 
creases Consequently it is advantageous 
to employ a film and developing solution 
havmg high speed characteristics The 
contrast characteristic determines the dif- 
ference in the densities produced by expo- 
sures havmg a given ratio J As the con- 
trast mcreases the density difference for 
the given exposure variation also mcreases 
In making a roentgenogram of a patient the 
variation of exposure over the film is caused 
by the difference in absorption in the 
various parts of the patient Thus the 
greatest exposure and greatest density are 
obtained m the shadow of the least absorb- 
ing portion, while the least exposure and 
least density are found in the shadow of 
that portion which is most highly absorb- 
ing If the ratio between the greatest ex- 
posure and the least exposure is held con- 
stant and the film contrast or contrast due 
to developmg solution is mcreased, the re- 
sulting density difference increases How- 
ever, the exposure ratio depends upon the 
technic employed A low x-ray tube vol- 
tage and high x-ray tube current technic 
produces a much greater exposure ratio 
with the same patient than a high x-ray 
tube voltage and low x-ray tube current 
technic Smce it is desired to obtain a 
roentgenogram havmg a maximum density 
of 1 5 and a minimum density of 0 4 m the 
diagnostic area, this density difference may 
be obtained with a combmation of low con- 
trast characteristics of film and developmg 
solution and a low voltage, high current 
technic, or with high contrast characteris- 
tics and a high voltage, low current technic 
But the x-ray tube efficiency mcreases as 
the x-ray tube voltage increases There- 

1 In tie range of densities of interest, t e 0 4 to 1 o 
the density is approximately proportional to the loga 
nthm of the exposure so that the density difference re- 
sulting from exposures A and B is 
Da— Db = K log A — K log B = K (log A — log B ) 
where K is a constant of proportionality But 

log A - log B = log 

Therefore 

Da - D b = K log^ 

Thus the density difference is determined not by the e\ 
posure difference but by the exposure ratio 


FILMS AND DEVELOPING SOLUTIONS G5 

fore, it is desirable to employ a film and de- 
velopmg solution with the greatest possible 
contrast to permit the use of the highest x- 
ray tube voltage which will produce the 
required density difference 

When films and developmg solutions 
having high speed and contrast charac- 
teristics have been, chosen and correct proc- 
essing methods adopted, it is possible to 
establish an optimum roentgenographic 
techmc for any type of roentgenography 
The roentgenographic output then should 
be of the highest possible quality Of even 
greater importance, however, is the main- 
tenance of this high standard Proper 
maintenance requires 

1 Careful, precise control of all opera- 
tions both in the roentgenographic 
room and in the dark room, 

2 A thorough and accurate check of all 
equipment and calibrations at regular 
intervals , 

3 A supply of film and of developmg 
solution powders whose speed and con- 
trast characteristics remam constant 
over reasonable periods of time 

From the above discussion it may be 
seen that there are many problems involved 
in the routine production of high quahty 
roentgenograms Important among these 
is the choice and correct use of films and 
developmg solutions, and m addition to 
their inherent importance is the complexity 
introduced by the continual replacement 
by fresh supplies 

It is the purpose of this investigation to 
consider the problems associated with films 
and developing solutions 

Smce the unsharpness caused by gram 
in any modern brand of film is so slight that 
it is completely masked by the unsharpness 
resulting from finite focal spots, intensi- 
fying screen crystals and motion of the 
parts of the patient being roentgeno- 
graphed, it may be seen that film gram is 
not a factor m roentgenography The im- 
portant criteria m the choice of films and 
developmg solutions are the speed charac- 
teristics, contrast characteristics, and the 
constancy of these characteristics, and of 
the three criteria the last is probably the 
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most important In order to develop 
simple and accurate methods for the quan- 
titative determination of these criteria, and 
to investigate processing methods, three 
makes of film and three brands of develop- 
ing solution were tested In Section A 
below there is described the first part of 
this investigation, from the results of which 
optimum processmg conditions are deter- 
mined and some important characteristics 
of films and developing solutions are ob- 
served From the analysis of the results of 
Section A methods for determining the de- 
sired criteria are devised In Section B 
these determinations are made for the three 
makes of film and the three types of de- 
veloping solution being tested 

SECTION A 

The three makes of film chosen for the 
investigation are designated A, B, and C 
and the three makes of developmg solution 
are designated X, Y, and Z A and X are 
made by one manufacturer, B and Y by 
another, and C and Z by a third It was 
desired to make identical exposures on a 
sufficient number of strips of each of A, B, 
C so that each make of film could be de- 
veloped in each brand of developmg solu- 
tion under each of the chosen developmg 
conditions The processmg factors which 
could be vaned were 

1 Concentration of developmg solution , 

2 Temperature of developing solution, 

3 Time of development 

It was decided to vary the developmg 
solution concentration and the tune of de- 
velopment Since the optimum tempera- 
ture of the developmg solution is deter- 
mined by the nature of the chemical reac- 
tions involved it was considered most de- 
sirable to use only this optimum value All 
developmg solutions were stirred thor- 
oughly and frequently to insure homo- 
geneity 

Test Procedure — The roentgenographic 
exposures were made with a four-valve x- 
ray apparatus supplying full wave rectified 
voltage to the x-ray tube The apparatus 
had a capacity of 90 kv p , 300 ma , and the 
x-ray tube was of the 19° line-focus type 


with an effective focal spot 5 0 mm X 
5 0 mm The exposures were timed with a 
synchronous impulse timer The technic 
used for all exposures was 
X-ray tube voltage, SO kv p , 

Average x-ray tube current 100 ma , 
Time of exposure, ‘/w second , 

Focal spot-film distance, 72 inches 
The x-ray tube voltage was measured 
with a sphere gap and the x-ray tube cur- 
rent was measured with a ballistic milli- 
ampere-second meter The values so ob- 
tained, as well as the exposure time, were 
checked oscillographically 6 The oscillo- 
graphic recordings also checked the con- 
stancy of the wave form 
An aluminum ladder was used as the test 
object for all exposures The ladder was 
composed of eight sheets of commercially 
pure aluminum, each 14 inches m length 
and Vs inch thick The widths of these 
sheets varied in steps of one-half inch from 
y 2 inch to 4 inches They were arranged 
to provide a ladder having eight steps vary- 
ing in thickness by 1 / i inch, from l /% inch to 
1 inch, each step being 14 inches in length 
and y* inch wide In making each expo- 
sure a strip of % inch thick lead 14 inches 
long and y a inch wide was placed beside the 
ladder and parallel with it to provide 
for fog measurement All exposures were 
made with the same bakehte front cassette 
in which were mounted a pair of intensi- 
fying screens 

Each piece of film to be exposed was cut 
to a width of 6 mches and a length of 14 
inches and placed in the cassette The alu- 
minum ladder and lead strip were placed in 
contact with the front of the cassette and 
the x-ray tube so positioned that the focal 
spot was on a line perpendicular to the 
front of the cassette and passing through 
the center of the aluminum ladder An 
exposure was made using the technic des- 
cribed above The piece of film so exposed 
was processed, and the densities under each 
step were carefully measured across the 
film to check the uniformity of radiation 
«~Charles Weyl S Reid Warren Jr and F Maurice 
McPhedran, Methods of Measuring and Recording 
Roentgen ray Tube Currents and Voltages Am Jour 
Roentgenol and Rad Tber December 1931 26 , S71 
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No appreciable density variation could be 
found under any step within 3 inches of the 
center of the film All strips used in this 
investigation were cut, therefore, from the 
middle 6 inches of each piece of exposed 
film 

Three pieces of each make of film were 
exposed in the manner described above and 
twelve strips l /* inch in width were cut 
from the middle 6 inches of each piece of 
exposed film In this way there were pro- 
vided 36 strips, each 6 inches long and Vi 
inch wide, of each type of film, all identi- 
cally exposed 

Havmg decided to vary the developing 
solution concentration and the time of de- 
velopment, the following values were 
chosen for use m developing the films 

1 Developing solution concentration 
a Normal concentration, 

b Three-quarters normal concentra- 
tion, 

c One-half normal concentration 

2 Time of development 
a Three minutes, 

b Five minutes, 
c Six minutes, 
d Eight minutes , 

By “normal concentration” is meant the 
concentration of the solution when pre- 
pared in accordance with the instructions 
of the manufacturer The developing time 
normally used m routine processing is from 
five to six minutes with fresh developer 
One gallon of each of the three makes of 
developing solution was prepared in accord- 
ance with the instructions of the respec- 
tive manufacturer Exposed strips of each 
of the three brands of film were developed 
in each of the developing solutions for each 
of the development times at a developing 
solution temperature of 65 ° F This pro- 
cedure was repeated after diluting the de- 
veloping solutions to obt ain three-quarters 
normal concentration After developing at 
three-quarters normal concentration, the 
developing solutions were diluted to one- 
half normal concentration and the develop- 
ing procedure repeated 
When the strips were completely pro- 
cessed and dried the densities of all the 


steps of all strips were measured The 
density measurements were made with a 
comparative photo-electric densitometer 7 



THICKNESS OF ALUMINUM IN INCHES 


Fig I Vanatton of density with thickness of 
aluminum Film C, developing solution Z, nor- 
mal concentration time of development A, 3 
minutes, B, 5 minutes, C, 6 minutes, D, 8 
minutes 


Results — For each strip there was plotted 
a curve of density against thickness of 
aluminum, similar to those shown in Figure 
1 As the thickness of aluminum increases 
the roentgenographic density decreases be- 
cause of the increased \-ray absorption of 
the greater thicknesses For purposes of 
comparison it is convenient to define the 
contrast for a particular thickness of alu- 
minum as the slope of the density curve for 
that thickness of aluminum For example, 
the contrast for 3 /s inch of aluminum, 
curve A, Figure 1, is equal to the quantity 
(cb) density units 

(ca) inches of aluminum ^ ^ ensl ty 
units per V« inch of aluminum This defi- 
nition is consistent with the discussion of 
contrast m the Introduction if compari- 
sons are always made between contrasts 
evaluated for the same aluminum thick- 
ness^ With this definition established, the 


, "7 "W ° warren, Jr , Apparatus 

i io ?^ h i n ‘ q ^ e for Rocnt S en °grtiphy of the Chest, page 
112 Charles C Thomas 1935 
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contrast may be obtained for any point on 
any curve of density against thickness of 
aluminum 


APPENDIX 1, TABLE I — DENSITY AND 
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spondmg curves for the other makes of film 
and developing solution have similar form, 
the data necessary for the purposes of this 

CONTRAST FOR 3 / s INCH OF ALUMINUM 
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In Figure 1 there are shown four curves 
corresponding to the four developing times 
used for a guen make of film, C, and a 
given make of developing solution, Z, at 
normal concentration Since the corre- 


mvestigation were obtained by considering 
three points on each curve The three 
points chosen were those corresponding to 
thicknesses of aluminum of 5 / s inch, % 
inch, and 7 / s inch, respectively These 
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thicknesses produce densities, for normal 
developing solution concentration and 
average time of development of from five to 


curves show that there is no reason for 
using a developing time less than five 
minutes since this would result in much 
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six minutes, which fall approximately at 
the two extremes and the middle of the use- 
ful density range of 0 4 to 1 5 This method 
of abstracting the required data eliminates 
the necessity for reproducing all the curves 
and permits the presentation of the data in 
tabular form These data are presented m 
the four tables in Appendix 1 In tables 
I, II, and III the values of density and con- 
trast for Vs inch, s / 8 inch, and 7 / a inch of 
aluminum are recorded Table IV contains 
the fog values obtamed m the shadows of 
the lead strip 

From Tables I, II, III, and IV there are 
drawn curves of density against time of 
development and contrast against tune of 
development for each of the three alu- 
minum thicknesses, and also fog against 
time of development In Figures 2, 3 and 
4 there are shown curves of density, con- 
trast, and fog, respectively, against time of 
development plotted from the data corre- 
sponding to the curves of Figure 1 for film 
C, developing solution Z, and normal de- 
veloping solution concentration These 
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lower density and contrast with very little 
diminution of fog A developing time 
greater than six minutes produces a less 
rapid increase m density except for the very 
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low densities under Vs inch of aluminum 
and a much less rapid increase in contrast, 
especially for the 3 / s inch and 7 /s inch alu- 



Fig 2 Variation of density ivith time of de- 
velopment Film C, developing solution Z, nor- 
mal concentration thickness of aluminum A, 
Vs inch B, s /, inch, C 7 /s inch 


In order to investigate the variation of 
density and contrast with variation of de- 
veloping solution concentration the data 



Fig 3 Vanation of contrast with time of de- 
velopment Film C developing solution Z normal 
concentration thickness of aluminum A V) inch, 
B, V t inch C / 5 inch 


rmnum thicknesses, while the fog is begin- 
ning to increase very rapidly Since in- 
creased development time may also result 
in shorter developing solution life, it seems 
inadvisable to employ a development time 
greater than six minutes The choice of 
developing time, therefore, lies in the inter- 
val between five and six minutes, and it 
would appear preferable to use six minutes 
m view of the increased density and con- 
trast without appreciable increase of fog 
While the life of the developing solution 
may be less if six-minute developing time 
is used, the load on the x-ray tube will be 
decreased with a consequent lengthening of 
its life The data for film C and develop- 
ing solution Z at normal concentration have 
been presented and interpreted The data 
for the other films and developing solutions 
exhibit the same characteristics 


for 5 / 8 -mch aluminum thickness and six- 
minute development time only were used, 
since the form of the variation was found to 
be independent of these two factors Values 
of density and contrast for each make of 
developing solution and each value of de- 



TiME OF DEVELOPMENT IN MINUTES 

Fjg 4 Vanation of fog with time of develop- 
ment Film C, developing solution Z, normal 
concentration 
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velopmg solution concentration were com- 
puted by averaging the values obtained 
under each condition for the three makes of 
film For example, the value of density for 
normal concentration of developing solu- 
tion Z was obtained from the data in the 
following manner Film A developed in 
developing solution Z for six mmutes at 
normal concentration resulted in a density 
of 1 13 under 5 /s mch of aluminum Film 
B under the same conditions produced a 
density of 1 OS, while for film C the density 
was 1 05 The average of these three den- 
sities is 1 09, and this average value was 
taken as the value of density for normal 
concentration of developing solution Z for 
the specified time of development and alu- 
minum thickness Density and contrast 
values for the various concentrations of all 
developing solutions were computed m the 
same fashion Curves drawn from these 
computed values are shown in Figures 5 
and 6 The most striking feature of these 
curves is the smallness of the variations in 
density and contrast as the value of the de- 
veloping solution concentration varies from 
normal to 'one-half normal This shows 
that m general the developing solution con- 
centration is not a very critical factor when 
the solutions are fresh However, while the 
effect of concentration on the life of the de- 
veloper cannot be determined from these 
tests, several experiences in roentgeno- 
graphic laboratories would indicate that 
the life is considerably shortened by reduc 
tion in solution concentration 

It is also interesting to note that develop- 
ing solution X produces greater densities 
and contrasts for a concentration of three- 
quarters normal than for normal concen- 
tration Developing solutions Y and Z 
produce decreasing densities and contrasts 
for decreasing developing solution concen- 
tration This might indicate the advis- 
ability of a change in the quantities of some 
or all of the chemicals used in the prepara- 
tion of developing solution X 

From tlie above discussion it may be seen 
that the data required for relative speed 
and contrast comparison of the three makes 
of film and the three makes of developer 


are the densities and contrasts produced by 
identical exposures for the three thicknesses 
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Fig 5 {above) Variation of density with de- 
veloping solution concentration for the three de- 
veloping solutions X Y, Z, used in the first test, 
SecUon A Each value of density for each devel- 
oping solution is the average taken over the three 
films for sis-minute time of development, Vs mch 
of al umin um 

Fig 6 [below) Variation of contrast with de- 
veloping solution concentration for the three de- 
veloping solutions X, Y, Z, used in the first test, 
Section A Each value of contrast for each de- 
veloping solution is the average taken over the 
three films for sis minute time of development, 
V t mch of aluminum 


of aluminum, 3 /s mch, 6 /s mch, and 7 /s mch 
Since the variations of density and contrast 
with tune of development are all similar in 
form it is necessary to use the data for only 
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one time of development, for which six 
minutes has been chosen And in spite of 
the singular results obtained with develop- 
ing solution X, it is judged most fair to em- 
ploy the data for normal developing solu- 
tion concentration in making comparisons 

SECTION B 

While the data ob tamed m Section A 
would suffice for a comparison of the speed 
and contrast characteristics of different 
makes of film and developer, further tests 
are necessary to determine the constancy 
of these characteristics In view of the un- 
usual characteristics of developmg solution 
X with regard to variation of solution con- 
centration, it was decided to incorporate in 
the tests for constancy a further study of 
the effect of varymg developmg solution 
concentration The interval between the 
time of making the tests described in Sec 
tion A and that for conductmg the second 
set of tests was six months 

Test Procedure — For the purposes of this 
test it was necessary to obtain strips of 
samples from new batches of the three 
makes of film having exposures identical 
with those given the strips in the previous 
tests In this case, however, it was neces- 
sary to provide only mne strips of each 
make of film, since the time of development 
was to be held constant at six minutes The 
procedure used m Section A was repeated 
m every detail, using the same x-ray appa- 
ratus, the same measurement and oscillo- 
graphic apparatus, and the same cassette 
and screens In addition, usmg the same 
procedure, three exposed strips of the 
original sample of film C were included to 
enable the two sets of tests to be correlated 
Samples from the new batches of the 
three makes of developmg solution were 
prepared in the same manner as before, and 
the values of developmg solution concen- 
tration chosen were the same normal, 
three-quarters normal, and one-half nor- 
mal Before developmg the stops of the 
three makes of film, the three exposed 
stops of the original sample of film C were 
developed, one in each de\ eloping solution, 
at normal concentration, a developmg time 


of six minutes and a temperature of 65° F 
Exposed strips of each of the three makes 
of film were then developed in each of the 
three developmg solutions at each of the 
chosen values of developmg solution con- 
centration, with six-minute time of de- 
velopment and a temperature of 65° F 
After processing and drying, all the steps of 
each of the developed stops were measured 
with the same comparative photoelectric 
densitometer which was previously em- 
ployed 

Results — Curves of density against 
thickness of aluminum were plotted for all 
film stops The fog values and the density 
and contrast values for the three thick- 
nesses of aluminum are presented m Appen- 
dix 2, Table I It is now possible to make 
two separate comparisons of the relative 
speed and contrast characteristics of the 
three makes of film and of the three brands 
of developing solu bon, one comparison from 
the data obtained in Section A and the other 
comparison from the data on the new sam- 
ples Having developed exposed stops of 
the original sample of film C m the more re- 
cent samples of each of the three makes of 
developmg solution, it is possible to correlate 
the two sets of data in such a way as to de- 
termine the variation of the speed and con- 
trast characteristics of each make of film 
and each make of developing solubon 
These data also permit investigation of the 
effect of varymg developing solution con- 
centration Any variations in this effect 
which have occurred m the six months’ 
interval are obtained by comparing these 
data with the data of Section A 

Since the films were all idenbcally ex- 
posed the most convenient method for ex- 
pressing the relative speeds of any two 
makes of film or any two makes of develop- 
mg solubon is to use the ratio of the den- 
sities obtained m the two cases The rela- 
tive contrasts may be expressed m the same 
fashion In Table A there are shown rela- 
tive values of speed and contrast among the 
three makes of film and among the three 
makes of developing solution for each of the 
three thicknesses of aluminum used The 
comparisons m Table A are for the original 
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samples tested m Section A These com- 
parisons and all those to be presented be- 
low refer to six-minute development and 


veloping solution are the averages taken 
over the three brands of film It may be 
noticed that one make of film and one make 


APPENDIX 2, TABLE I — DENSITY, CONTRAST, VND FOG FOR SIX-MINUTE DEVELOPMENT TIME 
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ing Solu- 

Concen 

Vs 

III 

Deustt> 

4 A 

T A m 

Vs m 

Contrast 
Vs m 

Vs 

III 
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tion 

trntion 

A1 

A1 

A1 

A1 

Al 

Al 


A 

X 

1 

> 

OB 

l 43 

0 82 

0 33 

0 33 

0 

27 

0 

20 

A 

X 

5 A 

t 

S3 

1 24 

0 71 

0 32 

0 28 

0 

24 

0 

19 

A 

X 

>/, 

1 

53 

1 05 

0 61 

0 25 

0 23 

0 

21 

0 

10 

A 

Y 

l 

l 

Ob 

1 23 

0 OS 

0 41 

0 32 

0 

24 

0 

19 

A 

Y 


1 

S3 

1 14 

0 03 

0 38 

0 30 

0 

22 

0 

18 

A 

Y 

y* 

1 

52 

0 98 

0 55 

0 30 

0 25 

0 

19 

0 

10 

A 

Z 

i 

2 

01 

1 27 

0 70 

0 42 

0 33 

0 

25 

0 

18 

A 

Z 

v. 

T 

SO 

1 18 

0 00 

0 40 

0 30 

0 

22 

0 

18 

A 

Z 

y 

i 

59 

1 01 

0 57 

0 33 

0 26 

0 

19 

0 

10 

B 

X 

1 

2 

14 

1 23 

0 00 

0 47 

0 40 

0 

25 

0 

18 

B 

X 

V, 

1 

93 

1 14 

0 51 

0 40 

0 37 

0 

23 

0 

10 

B 

X 

V, 

1 

50 

0 S7 

0 41 

0 35 

0 2S 

0 

18 

0 

14 

B 

Y 

1 

l 

08 

l 05 

0 52 

0 57 

0 35 

0 

20 

0 

19 

B 

Y 

V. 

l 

79 

0 99 
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0 42 

0 33 

0 

IS 

0 

18 

B 

Y 

7- 

1 

47 

0 84 
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0 

15 

0 

10 

B 

Z 

1 

2 

02 

1 09 

0 49 

0 51 

0 40 

0 

20 

0 

10 

B 

Z 

V. 

1 

80 

0 98 

0 44 

0 47 

0 30 

0 

19 

0 

10 

B 

Z 

V 

1 

48 

0 7b 

0 35 

0 43 

0 2S 

0 

14 

0 

14 

C 

X 

l 

1 

92 

1 19 

0 05 

0 40 

0 31 

0 

20 

0 

20 

C 

X 

V, 

1 

09 

1 0b 

0 61 

0 37 

0 27 

0 

18 

0 

23 

C 

X 

*A 

1 

43 

0 S8 

0 50 

0 32 

0 23 

0 

1G 

0 

20 

C 

Y 

1 

1 

09 

1 03 

0 02 

0 40 

0 26 

0 

15 

0 

34 

C 

Y 

’A 

1 

56 

0 9b 
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0 24 

0 

15 

0 

29 

C 

Y 
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1 

38 

0 87 
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0 30 

0 22 

0 

14 

0 

24 

C 

Z 

l 

1 

90 

1 14 

0 64 

0 40 

0 31 

0 

18 

0 

29 

C 

Z 

*A 

1 

64 

0 97 

0 55 

0 41 

0 27 

0 

10 

0 

23 

C* 

X 

l 

1 

82 

1 01 

0 51 

0 51 

0 33 

0 

17 

0 

21 
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Y 
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1 

57 

0 88 
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0 44 

0 27 

0 

14 

0 
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C* 

Z 

l 

1 

01 

0 84 

0 44 

0 52 

0 28 

0 

14 

0 
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* 

Sample of i 

film C from original 

batch 









normal developing solution concentration, 
as previously discussed The values em- 
ployed to determine either speed or con- 
trast for a particular make of film are the 
averages of the values obtained with this 
make of film developed m each of the three 
brands of developing solution In the same 
way the values for a particular make of de- 


TABLE A 


Film and developing solution comparison at the be- 
ginning ot toe six month interval for normal developing 
solution concentration and snr minute time of develop 
ment Film A and developing solution X are arbi- 
trarily chosen as bases of reference for this relative 
comparison 


FUm 


Developing 

Solution 



Vs m Al 

V* in Al 

7s m Al 


Con- 

Con- 

Con- 


Speed trast Speed trast Speed trast 

A 

1 00 1 00 

1 00 1 00 

1 00 1 00 

B 

0 92 0 78 

0 98 0 9.3 

0 96 0 98 

C 

0 94 0 97 

0 90 0 97 

0 87 0 95 

X 

1 00 1 00 

1 00 1 00 

1 00 1 00 

Y 

1 22 1 08 

1 30 1 06 

1 47 1 24 

Z 

1 11 1 13 

1 18 1 03 

1 21 1 IS 


of developing solution are always assigned a 
value unity for both speed and contrast 
Since these comparisons are entirely rela- 
tive among the different types of film and 
among the different types of developing 
solution, it is convenient to choose one prod- 
uct in each group as an arbitrary reference 
base Film A and developing solution X 
have been arbitrarily chosen in the two 
cases It can be clearly seen from these 
comparisons that throughout the useful ex- 
posure range film A and developing solu- 
tion Y have both greater speed and greater 
contrast than their competitors The cri- 
teria for choosing films and developing solu- 
tions for use in a roentgenographic labora- 
tory have been discussed m the Introduc- 
tion With these criteria m mind the re- 
sults obtained from the data of Section A 
indicate film A and developing solution Y 
to have been the optimum choice at that 
time 
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Two sets of data taken at the beginning 
and the end of the sl\ months’ interval, 
respectively, are used to determine the 
change in speed and contrast during this 
period for any combination of a particular 
make of film and a particular make of de- 
veloping solution In order to separate the 
film change and the developmg solution 
change it is necessary to consider the data 
obtamed by developmg exposed strips of the 
original sample of film C m the new samples 
of the three makes of developmg solution 
Before comparing these data with the origi- 
nal data for film C it is necessary to make 
corrections for the changes m speed, con- 
trast, and fog durmg six months’ storage of 
this film Correction was made for the in- 
crease in fog by deducting from each of the 
measured densities an amount determined 
by the increase in fog under the lead strip 
and the density from which the deduction 
was made The presence of this latter fac- 
tor is due to the variation of the effect of 
fog throughout the density range The 
amount added by fog to low densities is 
greater than the amount added to higher 
densities In accordance with well-known 
fog correction formulas, s one-half of the fog 
increase under lead was deducted from the 
densities for 3 / s inch of aluminum, three- 
quarters of the increase from those for s /& 
inch of aluminum, and seven-eighths of the 
increase from those for 7 /s inch of alumi- 
num On the basis of private communica- 
tion with a laboratory engaged in photo- 
metric work, the speed and contrast were 
assumed to have decreased by 20 per cent 
durmg six months’ storage and correction 
was made by adding to the densities ac- 
cordingly Comparing these corrected 
data with the original data for film C, the 
change in each make of developmg solution 
is determined The film change and the de- 
veloping solution change can then be sepa- 
rated 

It should be noted that while the figure 
of 20 per cent used in this computation is in 
some degree arbitrary and not to be con- 


a Jones L A Photometric Sensitometry Jour Soc 
of Motion Pic Engs 17 pp / 18-720 


sidered precisely correct, any error intro- 
duced by this assumption will affect only 
the separation of the changes due to film 
and developmg solution The change in 
any combmation of any film with any de- 
velopmg solution is completely dete rmine d 
from the data without the need for any as- 
sumption The experience gamed through 
this investigation indicates that the better 
method of separating film and developing 
solution changes consists of saving a por- 
tion of the chemicals used in preparing the 
original sample of one of the makes of de- 
velopmg solution and preparing a small 
amount of developer from these chemicals 
at the time of the next test If the chemi- 
cals are kept tightly sealed m a cool place 
and the developing solution made from 
them m the proper amount to provide nor- 
mal concentration, it should be possible to 
determine accurately the changes which 
have occurred in each make of film under 
investigation 

The results of the above computations 
are recorded m Table B for each of the 
three thicknesses of aluminum and for six- 
mmute development time and normal de- 
velopmg solution concentration The fig- 
ures appearing in this table for speed or 
contrast variation for any particular make 
of film or developmg solution represent the 
ratio of the speed or contrast at the end of the 
six-month interval to that at the beginning of 
this time Examination of this table re- 
veals variations in speed and contrast 
which in some cases are as great as from 25 
to 30 per cent These variations are in 
some cases increases, and m others they are 
decreases, and in general they are not uni- 
form over the range from 3 / s inch of alu- 
minum to 7 /s inch of aluminum Film A, 
for example, exhibits decreases in both 
speed and contrast at 3 / s inch of aluminum, 
while both speed and contrast have in- 
creased for 7 / s inch of aluminum Film B, 
on the other hand, has had an increase in 
speed and a very appreciable increase in 
contrast at */s inch of aluminum, while for 
7 / g inch thickness the speed has decreased 
and the increase m contrast is small These 
variations are noted in practically every 
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make of film and developing solution dur- 
ing the six-month interval Whether they 
represent a long-term trend or simply dif- 
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Fig 7 (above) Variation of density with devel- 
oping solution concentration for the three develop 
ing solutions X Y Z, used xn the second test Sec 
tion B Each value of density for each developing 
solution is the average t at.cn over the three films 
for sis. minute tune of development */s inch of 
aluminum 

Fig 8 (below) Variation of contrast with de 
velopmg solution concentration for the three de 
velopmg solutions X Y Z used in the second 
test Section B Each value of contrast for each 
developmg solution is the average taken over the 
three films for six minute time of development 5 / $ 
inch of alum mum 


proper direction to be justified as an appre- 
ciable improvement in the manufacturer’s 
product The variations for the other 
makes of film and developing solution have 
no justification and can result only in waste 
and confusion 

The investigation of the effect of vary-- 
mg developing solution concentration gives 
further evidence of changes in the various 
makes of developing solution In Figures 
7 and S there are shown curves of density 
and contrast, respectively, against develop- 
ing solution concentration for each of the 
three makes of developmg solution These 
curves were obtained from the data m Ap- 
pendix 2 m the same manner as those of 
Figures 5 and 6 were obtained from the 
data in Appendrs. 1 Comparison of the 
two sets of curves shows that developing 
solutions Y and Z have changed, now being 
more affected by changes in developmg 
solution concentration than they pre- 
viously were, but it is developing solution 
X which has changed most This develop- 
mg solution no longer produces greater 
densities and contrasts when diluted and it 
is now affected more than either Y or Z by 
variation of concentration This change 
m developmg solution X is undoubtedly 
closely related to the change observed m 
Table B 


TABLE B 

Variation of speed and contrast during six-month 
interval expressed as the ratio of speed or contrast at 
the end of the interval to the speed or contrast at the 
beginning of this interval for six-minute time of de- 
velopment and normal concentration of developmg 

Vs in A1 s /s m A1 7 /s in A1 
Con Con- Con- 

Speed trast Speed trust Speed trast 
A 0 94 0 75 1 15 0 91 1 27 1 15 

B 1 06 1 30 1 04 1 16 0 97 1 06 

C 092085 106085 125090 

X 1 25 0 95 1 25 1 17 1 30 1 25 

Y 0941 02 0 83 0 99 078090 

Z 1 05 0 98 0 95 1 11 0 92 0 95 


solution 

Film 

Developmg 

Solution 


ferences between two emulsions, the effect After noting the changes which have oc- 
on the reproducibility of roentgenographic curred it is particularly interesting to make 
results is identical Only m the instances a comparison of the various types of film 
of Film B and developmg solution X are the and developmg solution at the end of the 
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comparison are recorded m Table C, the 
method for obtaining these results being 
identical with that used to obtain Table A 

TABLE C 

Film and developing solution comparison at the end 
of the six month interval for normal developing solu- 
tion concentraUon and six minute time of development 
Film A and developing solution X are arbitrarily 
chosen as bases of reference for this relative comparison 




V) in A1 

‘/t m A1 

Vs in A1 



Con- 

Con 

Con- 



Speed trast 

Speed trast Speed trast 


A 

1 00 1 00 

1 00 1 00 

1 00 1 00 

Film 

B 

1 01 1 34 

0 88 1 17 

0 73 0 S9 


C 

0 91 1 08 

0 SO 0 90 

0 87 0 70 


X 

1 00 1 00 

1 00 1 00 

1 00 1 00 

Developing 

Y 

0 92 1 15 

0 SO 0 89 

0 88 0 82 

Solution 

Z 

0 97 1 10 

0 91 1 00 

0 88 0 S7 


The procedure of choosing for use m the 
roentgenographic laboratory a make of film 
and a make of developing solution from 
Table C is now more difficult than was the 
choice from Table A The non-uniformity 
of the variations observed in Table B is re- 
sponsible for this difficulty For exposures 
under % inch of aluminum film B is ob- 
viously best, while for 7 /s inch of aluminum 
film A is much superior to film B At J / 8 
inch of aluminum the choice lies between a 
film having greater speed and one having 
greater contrast and since greater contrast 
will permit the use of a higher voltage and 
consequently more efficient technic film 
B is to be preferred Thus it is seen that 
while film B is the better film over more 
than half the range its superiority is not too 
well defined In the same manner develop- 
ing solution X is to be preferred although 
developing solution Z has the advantage at 
3 / 8 inch of aluminum 

Recommended Processing and Tesi 
Methods —On the basis of the tests de- 
scribed m Section A it is concluded that the 
optimum processing conditions for fresh de- 
veloper are 

1 Normal developing solution concen- 
tration (preparation according to 
manufacturer’s instructions) , 

2 Developing solution temperature of 
65° F, 

3 Development tune of six minutes 

As the developing solution is used it is 


important that the level in the tank be 
maintained and the time of development 
be increased to compensate for deteriora- 
tion 9 The developing solution level is best 
maintained by the regular addition of small 
quantities of fresh developer to replace that 
which is carried away by the fi lms or by 
evaporation One pint of fresh developer 
should be added and stirred carefully after 
each group of ten 14 X 17 m films, or the 
equivalent, are processed The calibration 
of the developing solution involves the use 
of strips of one make of film which have 
been prepared m a manner identical with 
that described in Section A One of the 
strips is processed for 6 minutes at 65° F 
when the developer is fresh and used as a 
standard throughout the hfe of the de- 
veloper After about twenty-five films per 
five gallons of developer have been de- 
veloped, three strips are processed for 6, 

6 25, and 6 50 mmutes By measuring 
densities 10 of the steps and plotting curves 
like those shown in Figure 1 these strips 
are compared with the standard, and the 
development tune which produces densi- 
ties equivalent to those of the standard 
strip is adopted for the next equal number 
of films This procedure is repeated until 
it is impossible to obtain a processed strip 
equivalent to the standard, regardless of 
the time of development 

Consideration of the magnitude of the 
variations in films and developing solutions 
observed in Section B would indicate the 

* Charles Weyl and S Reid Warren Jr Apparatus 
and Technique for Roentgenography of the Chest page 
136 Charles C Thomas 1935 W E Chamberlin and 
R R Newell, Development of Roentgen Film A 
Method of Determining the Potency of the Developer, 

Am Jour Roentgenol and Rad Ther May 1930 
23, 549 

io If a densitometer is not available densities may 
be measured approximately by visual comparison with 
a standard strip of measured densities which may be ob 
tamed from one of the manufacturers of x ray film. 

It is extremely important in making such a visual com 
parison that the standard step and the unknown step 
be placed side by side with edges touching and that the 
light from every portion of the viewing box other than 
that illuminating the two steps be blocked off Cover 
m g the viewing box by a 14 X 17 in piece of cardboard 
with a rectangular hole just large enough for the two 
steps is a convenient method of providing the proper 
illumination 
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advisability of testing these products at 
regular intervals It is recommended that 
tests be performed every three months 
upon the films and developing solutions of 
the leading manufacturers The results of 
the investigation described in Section A 
and Section B form the basis for the fol- 
lowing recommended test procedure 

1 A can of prepared powders for mak- 
ing one gallon of developing solution 
should be obtained for each make of 
developer to be tested One-half of 
the quantities in each can should be 
used to prepare one-half gallon of de- 
veloping solution, according to the in- 
structions of the particular manufac- 
turer The remaining half of the 
powders in one or more of the cans 
should be tightly sealed and kept in a 
cool place as a control for the next test 
three months later The powders 
which have been held over from the 
precedmg test m this manner should 
be used to prepare one-half gallon 
quantities of one or more makes of de- 
veloper 

2 A roentgenographic exposure of the 
eight-step aluminum ladder described 
in Section A should be made on a piece 
of each make of film to be tested at the 
following technic 

X-ray tube voltage, 80 kv p , 
Average x-ray tube current, 100 
ma , 

Time of exposure, Vio second, 

Focal spot-film distance, 72 inches 
It is absolutely imperative that these 
exposures be carefully and precisely 
controlled, that no change m the ap- 
paratus shall have occurred since the 
precedmg test, and that the same pair 
of intensifying screens be used 
3 Strips approximately one-half inch in 
width should be cut from the middle 
six inches of each piece of exposed film 
in the manner described m Section A 
A strip of each make of film should be 
developed m each developmg solution, 
including the one or more solutions 
made with powders preserved from the 


preceding test All strips should be 
developed for six minutes at a solution 
temperature of G5° F 
4 After the strips have been processed 
the densities should be measured and 
curves of density against thickness of 
aluminum like those shown in Figure 
1 should be plotted for each strip 
Density and contrast values should be 
obtained from these curves for 3 /s inch, 
5 / s mch, and 7 /s inch of aluminum for 
each film-developer combmation 

Having obtained the necessary data con- 
cerning density and contrast, the analysis 
of these data may be made in a manner 
identical with that of Section B The rela- 
tive speeds of any two makes of film or de- 
velopmg solution may be expressed as the 
ratio of the densities obtained in the two 
cases, and the relative contrasts may be 
expressed in the same fashion The 
values employed to determine either speed 
or contrast for a particular make of film 
should be the averages of the values ob- 
tained with this make of film developed m 
each of the brands of developmg solution 
In the same way the values for a particular 
make of developing solution are the aver- 
ages taken over the various makes of film 
The determination of changes in speed or 
contrast of any make of film may be made 
by comparing the data obtained from a 
strip of this film developed in a solution 
prepared with powders preserved from the 
precedmg test and the data of the previous 
sample of this make of film which was de- 
veloped in the solution prepared with the 
other half of the same powders during the 
precedmg test When the changes m speed 
and contrast for all makes of film under test 
have been determined the average speed 
or contrast change for all the film s may be 
used m determining the speed or contrast 
change m any particular make of developer 
Since the density or contrast values associ- 
ated with a particular make of developer for 
the two tests are averages over all the films, 
the relationship between these two values 
is determined by the average film change 
and the developmg solution change When 
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the average film change is determined the 
change m the developer is easily computed 
If more than one make of developer powders 
were preserved from the preceding test, 
this method of determining film and de- 
veloper change may be repeated with the 
others to check the results obtamed 

CONCLUSION 

Modem technics for roentgen diagnosis 
require the highest possible degree of ac- 
curacy in the control of all mechanical, 
electrical, and photographic processes m 
order to obtain the maximum differentia- 
tion of shadows m the roentgenogram 
Also, it is of extreme importance, par- 
ticularly in connection with films of the 
chest, to have the highest possible standard 
of reproducibility In the hands of the 
careful expert roentgenologist it has be- 
come possible to control the mechanical 
and electrical factors with reasonable pre- 
cision The application of careful expe- 
rienced judgment will minimize the diffi- 
culties involved in the accurate calibration 
of the patient, and investigations being 
made of this problem give promise of the 
development of a precise scientific method 
of calibration The photographic factor, 
unfortunately, is not so susceptible to 
accurate control by the roentgenologist 

Routine application of the recommended 
methods for the control of film processing 


and for testing films and developers will 
enable the roentgenologist to use the films 
and developers available to the best advan- 
tage Unfortunately the existence of the 
marked variations which have been observed 
in the characteristics of these products pre- 
cludes the maintenance of a truly high 
standard of reproducibility With respect 
to these variations the roentgenologist has 
no control and must rely upon the manu- 
facturer for assistance 

It would be extremely helpful to the 
roentgenologist if the manufacturers of 
films and developers were to 

(a) Mamtain as strictly constant as pos- 
sible all batches of films and developers 
which are sold as identical, 

(b) Mark clearly, with a definite code 
number, any new or improved film or 
developer which differs m roentgeno- 
graphic characteristics from its prede- 
cessors, or, mclude a sensitometne test 
strip m each package 

Roentgenologist are urged to make care- 
ful checks on films, developers, and process- 
ing methods m order to improve the con- 
stancy of then results 

The authors are convinced that the 
photographic materials and tec hn ics of 
roentgenography must be further standard- 
ized before any general improvement in 
op timum reproducible films can be intro- 
duced 



PHOTOGRAPHIC IMAGES OBTAINED IN TOTAL DARKNESS BY BOTH PENETRATION 
AND REFLECTION OF INFRA-RED RADIATION 

By LEO C MASSOPUST, Milwaukee, Wisconsin 
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I N 1936 the author reported the results 
of observations on simultaneous infra- 
red roentgen photography (5) Dur- 
ing the course of the experiments it was 
observed that (a) there was definite evi- 
dence that the activatmg ray had proper- 
ties of penetration, ( b ) a photographic 
image was ob tamed in total darkness, (c) 
a photograph and a radiograph were ob- 
tained simultaneously on the same infra- 
red plate 

The present report concerns, principally, 
the use of the infra-red photographic plate 
under various conditions to confirm and in 
part to make an attempt at clarifying these 
phenomena 

It is also hoped that with some necessary 
improvements in the experimental equip- 
ment and technic this method may develop 
to such an extent that it will be of some 
definite use m the field of radiology 

In introducing the observations under 
consideration, it might be well to mention 
a few of the characteristics of radiant heat, 
the infra-red ray 

The radiation from a luminous object is 
of a composite character , a portion consists 
of what we term light, but a far greater part 
consists of infra-red rays, which do not 
excite the optic nerve Thus, our senses do 
not tell us much about the special proper- 
ties of the different wave length regions of 
the infra-red 

When light and heat from a luminous 
source fall upon a mirror, it is found that 
the heat follows the same direction as the 
reflected hght Hence, the laws of reflec- 
tion of radiant heat are the same as those 
for the reflection of hght Heat is refracted 
according to the same laws as hght 
In consequence of refraction, heat is con- 
centrated like hght at the focus of a convex 
lens If radiant heat falls upon an un- 


polished surface it is scattered or diffused , 
reflection from it takes place at all angles 
and m all directions The reflecting power 
of a substance is its property of throwing 
off a greater or less proportion of incident 
heat Thus the relative reflecting power 
of pohshed brass is 100, while that of lamp- 
black is zero 

Beside thickness and color, the pohsh of 
a substance influences the transmission 
Glass plates of the same size and thickness 
transmit more radiation as their surface is 
more polished Bodies which transmit heat 
of any kind very readily, are not heated 
Thus, a wmdow pane is heated very little 
by the strongest heat from the sun 

Lamp-black absorbs the radiation from 
all sources in equal quantities, and very 
nearly completely The behavior of pol- 
ished metals is the reverse of that of lamp- 
black They reflect the heat of different 
sources m the same degree They are to 
heat what white bodies are to hght 

A black body is one which completely ab- 
sorbs all the radiation which falls upon it, 
being devoid of reflecting as of transmitting 
power A lamp-black surface is practically 
a black body though not strictly so, for al- 
though it is perfectly black for visible radia- 
tions, it is not so for certain invisible radia- 
tions When radiation falls on a black body 
the latter is heated, the energy of the inci- 
dent radiation being transferred to the 
black body 

Materials, Methods, and Experimental 
Results — In all of the experiments the 
Eastman infra-ray plate, type 1R, is used 
The light-tight box shown in the diagram, 
Figure 1, is constructed of wood and lined 
with lead The so-called filter which closes 
over the wmdow in this box is a photo- 
graphic film holder slide marked with four 
dots, and is safe to use with the ordinary 
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emulsions but is unsafe to use as protection 
for the infra-red plate Obviously the load- 



Fig 1 Light tight lead lined bo\ 

mg of the box and development of the 
plates has to be done in total darkness 
Various methods and applications of infra- 
red materials are discussed in previous 
publications (1, 2, 3, 4, 5, and 6 ) 

All of the photographs shown in this report 
are contact prints made from the original 
negatives 

In Figure 2, strips of red and blue cello- 
phane are pasted over one side of a card 
having printed matter on both sides The 
card is photographed with reflected light 
Hence, a definite image of the cellophane 
and printed matter on one side of the card 
is obtained 

In Figure 3, the card is dlummated with 
transmitted light A photographic film is 
placed over the card in the same manner as 
if a print were being made from a negative 
The image of the strips of cellophane are 
also recorded on this plate, together with 
the printed matter on both sides of the 
card 

In Figure 4 the same card, containing the 
strips of colored cellophane, is placed m 
contact with the emulsion side of an infra- 


red plate The plate and card are placed in 
the light-tight lead-lined box (Fig 1), with 
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Fig 2 Photograph of a white card having 
printed matter on both sides and strips of red and 
blue cellophane pasted over the printed matter 
Illumination was from a 500 watt tungsten bulb 
for 3 seconds with diaphragm set at F 22 Par 
speed portrait film Contact print 

Fig 3 The same card as used m Figure 2 was 
illuminated with transmitted light and a sensitized 
film placed m contact with the card Exposure 
time 2 seconds Par speed portrait film Con 
tact print 

Fig 4 The same card as used in Figure 2 was 
placed on an infra red plate and the plate with 
the card placed inside the light tight lead lined 
box The emulsion side of the plate was directed 
upward toward the window in the box Illumi 
nation was from a 500 watt tungsten bulb for 5 
seconds Eastman infrared plate, tjpe 1R 
Contact print 

Fig 5 Same as Figure 4 except for the follow 
mg changes The card was placed on the bottom 
of the box while the infra red plate was turned 
over thus the emulsion side of the plate was in 
contact with the card and the baci. of the photo- 
graphic plate was directed toward the window in 
the box Exposure time I second Contact 
print. 
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the emulsion side of the plate directed up- 
ward toward the window m the box 
Illumination from a 500-watt tungsten 
bulb is directed over the opaque filter in the 
window of the box for five seconds It is to 
be noted that the image of the cellophane 
is not recorded on the plate, that the back- 
ground surrounding the card is white, and 
that the printed matter on both sides of the 
card is recorded on the plate Hence, 
Figure 4 definitely establishes the conclu- 
sion that an invisible ray has penetrated 
through the card 

In Figure 5 the same card is placed on the 
bottom, mside the light-tight box An 
infra-red plate is then placed on the card 
with the emulsion side in contact with the 
card and colored cellophane Thus, the 
glass side of the plate is directed upward 
toward the window in the box In other 
words, the activating ray must pass 
through the back of the sensitized plate and 
then through the emulsion before reaching 
the card The illumination is the same as 
is used in Figure 4, but the exposure time is 
only one second It is to be observed that 
only the printed matter on that side of the 
card m contact with the emulsion is re- 
corded on the plate that there is no image 
of the cellophane visible, and that the 
background surrounding the card is black 
In view of this result it is safe to assume 
that Figure 5 has much the appearance of a 
reflected image It is also interesting to 
note that m Figure 5 the radiation passes 
through the thickness of the glass plate and 
the emulsion before reaching the card, and 
that the exposure time is one-fifth that of 
Figure 4 In view of the fact that this in- 
visible ray must pass through the plate and 
the emulsion before reaching the card, why 
does not the emulsion react uniformly 2 
Or does the activating ray m this case be- 
come active only after striking the card and 
reflecting back to the emulsion? 

Figure 6 is an ordinary photograph of a 
piece of heavy paper with printed matter 
on both sides The illumination is reflected 
light from a 500-watt tungsten bulb A 
heavy layer of lamp-black is deposited on 
the paper by smoke from a flame, con- 


cealing all trace of the reading matter on 
the white card 
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Fig 0 The printed matter on one side of a 
card was concealed by a deposit of lamp-black from 
a flame Reflected light from a 500-watt tungsten 
bulb was used for 5 seconds diaphragm set F 22 
Par speed portrait film Contact print 

Fig 7 Same as Figure 6 except for the follow- 
ing changes The infra-red plate in conjunction 
with the Wratten No 25 filter was used and the 
exposure tune was 2 minutes Contact pnnt 
Fig S The same card was placed on the 
emulsion side of an infra red plate and the plate 
with the card placed mside the light tight lead- 
lined box. The emulsion side of the plate was 
directed upward toward the window m the box 
Illumination was from a 500 watt tungsten bulb 
2 0 seconds Eastman infra red plate, type 
1R Contact print 


Figure 7 is photographed under the same 
conditions as Figure 6 with this difference— 
an infra-red plate in conjunction with the 
Wratten No 25 filter is used The printed 
matter, obscured by the lamp-black, is 
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clearly visible It is stated above that the 
relative reflecting power of lamp-black 
compared to pohshed brass is zero, and is 
said to absorb invisible radiations Yet in 
Figure 7 a comparatively clear photograph 
of the printed matter which was entirely 
concealed by the lamp-black, is obtained 
In Figure 8 the card is placed on an 
infra-red plate inside the light-tight box 
Agam the printed matter on both sides of 
the card is recorded on the plate This 
result indicates that this invisible ray has 
penetrated the lamp-black and the card 
An attempt was made to duplicate the 
photographic results obtained in the light- 
tight box with an intense source of heat, 
but after a prolonged exposure from a 
glowing hot-plate, no activation of the 
emulsion was noted These results were 
duplicated with daylight, however, at a 
temperature of five degrees below zero, 
Fahrenheit Due to the fact that the day- 
light was less intense than the light from 
the tungsten bulb, a longer exposure time 
was necessary 


SUMMARY 

In analyzing the experimental evidence 
thus far presented the following conclu- 
sions seem to be justified 

1 The infra-red plate responds very 
readily to wave lengths selected from 
visible light by an opaque filter 

2 An invisible ray has the properties 
of producing a photographic image by both 
penetration and reflection 
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SOURCES OF ERROR IN RADIOLOGICAL INTERPRETATION 
IN TUMORS OF BONE 1 

By AC SINGLETON, M D> Toronto, Canada 
From the Departments of Radiology, University of Toronto and Toronto General Hospital 


^PHE diagnosis of tumors of bone remains 
one of the most difficult problems con- 
fronting surgeons, radiologists, and 
pathologists, and this m spite of intensive 
study of the subject by large numbers of 
clinicians and research workers The lit- 
erature on every aspect of t h is problem is 
extensive, and great advances have been 
made in the diagnosis of these lesions 
From the Bone Registry of the American 
College of Surgeons has come a workable 
classification of tumors of bone which has 
done much to bring order out of the chaos 
•of confusing and clinically impractical 
terminology previously existing (Table I) 

TABLE I — CLASSIFICATION OF BONE 
REGISTRY 

1 Metastatic tumors 

2 Penosteal fibrosarcoma 

3 Osteogenic tumors (benign and malignant) 

4 Inflammatory conditions 

5 Benign giant-cel] tumor 

6 Angioma (benign and malignant) 

7 Ewing's tumor 
S Myeloma 

Kolodny (1), in his masterly review of the 
material of the Bone Registry up to 1927, 
evolved a classification of primary malig- 
nant newgrowths of bone which is dear, 
■concise, and very practical His dassifiea- 
tion is as follows 

(A) Osteogenic sarcoma 

(B) Ewing’s sarcoma 

(C) Myeloma 

(- D ) Undassified sarcoma 
The groups are arranged in the order of 
frequency of the various types of primary 
bone neoplasms Osteogenic sarcoma is by 
far the most common of malignant bone 
tumors, accounting for about SO per cent 
■of all cases Ewing’s sarcoma has been 

1 Read at the Fourth Annual Convention of the 
American Academy of Orthopsedic Surgeons, St Louis 
Mo , Jan 13 1936 


variously quoted as comprising from 7 to 
15 per cent of cases, while mydoma is re- 
sponsible for about 3 per cent of hemangio- 
endotheliomas and angiosarcomas of bone, 
which Kolodny carries m the undassified 
group, and rare tumors as is also the perios- 
teal fibrosarcoma 

There is no better illustration m the fidd 
of medicine of the need of close correlation 
of clinical and laboratory data than in the 
diagnosis of bone tumors It is very hazard- 
ous to express an opinion on roentgeno- 
graphs of bone lesions without having at 
least an accurate abstract of the clinical 
history, and any discrepancy between the 
two calls for a careful review of all the 
findings 

With regard to the roentgenographs 
themsdves, no effort should be spared to 
obtain as good visualization of the tumor 
as possible Films should be made m at 
least two directions if the lesion is m a long 
bone, and stereoscopic views if the lesion 
involves the trunk or skull In these cases 
patients should be dosely questioned as to 
the presence of symptoms m other parts of 
the body, and roentgenographs made of 
any area of which they complain In cer- 
tain cases it will be necessary to make 
films of the entire skeleton to show mul- 
tiple primary lesions or the presence of 
metastases In all cases of suspected pri- 
mary malignant newgrowth of bone, chest 
films should be made to discover possible 
metastases, because of the fact that the 
chest is the commonest site of secondary 
involvement in malignant bone tumors 

The essential pomt in the radiological 
investigation of eases of suspected bone 
tumor is to determine whether the patient 
has or has not primary malignant disease 
of bone This may well be approached by 
the following stages First Has the pa- 
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clearly visible It is stated above that the 
relative reflecting power of lamp-black 
compared to polished brass is zero, and is 
said to absorb invisible radiations Yet in 
Figure 7 a comparatively clear photograph 
of the punted matter which was entirely 
concealed by the lamp-black, is obtained 
In Figure 8 the card is placed on an 
infra-red plate inside the hght-tight box 
Again the printed matter on both sides of 
the card is recorded on the plate This 
result indicates that this invisible ray has 
penetrated the lamp-black and the card 
An attempt was made to duplicate the 
photographic results obtained in the light- 
tight box with an intense source of heat, 
but after a prolonged exposure from a 
glowing hot-plate, no activation of the 
emulsion was noted These results were 
duplicated with daylight, however, at a 
temperature of five degrees below zero, 
Fahrenheit Due to the fact that the day- 
light was less intense than the light from 
the tungsten bulb, a longer exposure time 
was necessary 


SUMMARY 

In analyzing the experimental evidence 
thus far presented the following conclu- 
sions seem to be justified 

1 The infra-red plate responds very 
readily to wave lengths selected from 
visible light by an opaque filter 

2 An invisible ray has the properties 
of producing a photographic image by both 
penetration and reflection 
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joints, where it is not possible to obtain 
roentgenographs showing all portions of 
the periphery of the involved bone (Fig 2) 


ings As pointed out by Codman (2), they 
are either inside or outside the bone, but 
not both In enchondroraa and benign, 



Fig 2-4 F>e 2-B 

Fig 2 -A Roentgenograph of shoulder shows mottled bone absorpUon in the neck of the scapula and in 
the head and neck of the left humerus associated with decrease m joint spacing in the shoulder joint These 
findings led to the opinion that this was an infective arthritis probably tuberculous 

Fig 2-B Roentgenograph made of the same shoulder two months later shows an obvious tumor of the 
scapula Microscopically this was osteogenic sarcoma 


In our own group of primary malignant 
bone tumors, this confusion of inflamma- 
tory lesions with newgrowth was respon- 
sible for about 50 per cent of the erroneous 
radiological diagnoses 

The differential diagnosis of benign and 
malignant bone tumors is occasionally most 
difficult and sometimes impossible In- 
deed, the pathologist with multiple micro- 
scopic sections of the tumor is occasionally 
unable to state whether or not the t um or is 
malignant, or if the shdes be submitted to 
a number of pathologists, there will be dis- 
agreement on the fundamental question 
of the presence and degree of malignancy 
Roentgenographs of typical benign bone 
tumors present fairly characteristic find- 


giant-cefl tumor there is usually intact cor- 
tex over the tumor except at the site of 
pathologic fracture, and there is a sharp 
clean-cut line of demarcation between tu- 
mor and normal bone In exostosis also 
the cortex is intact and continuous with 
cortex of the shaft of the bone and the tu- 
mor contains normal medulla A destruc- 
tive solution of continuity of cortex, on the 
other hand, is in favor of malignant tumor 
An indefinitely outlined soft tissue mass 
associated with an osseous lesion is also m 
favor of malignant newgrowth of bone 
(Fig 3) 

The differential diagnosis of primary and 
secondary malignant disease of bone may 
be divided into the consideration of single 
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tient a tumor of bone? Second Is the tion parallel to the shaft Sequestration 
tumor benign or malignant ’ If malignant, of moderately large areas of bone is not in- 
is it primary or secondary ? frequent, and there is an evenness of den- 



^ j a= i, . nnpntlv exoenenced m differentiatmg between osteogenic sar 

Fig 1 Illustrates the difficult ^bpenostad new bone formation over the lower end of the femur 

m ' mTh.s 0 e^ U, to the crroneo^gnos.s of osteomyelms M.croscop.caUy this was osteogenic sarcoma 


The differential diagnosis involved m 
the answer to the first question is between 
inflamm atory disease of bones and pints, 

andnewgrowth The radiological differen- 
tiation of these lesions is frequently most 
difficult, and this first step m the radiologi- 
cal investigation of malignant bone tumors 
is productive of a large proportion of the 
errors of their diagnosis The varying de- 
wee of response of bone to various types of 
infections, and at varying stages of dis- 
ease, produces the widest variation m th 
roentgenograph ic picture m osteomyelitis 
The changes are limited to the bone itself, 
and ti^ere is no soft tissue extension 
There is elevation of periosteum early m 
Ae disease with sub-penosteal bone forma- 


sity throughout the area of involvement in 
chrome cases Osteomyelitis enters the 
differential diagnosis of bone tumors in two 
wa ys — first, the differentiation of chronic 
osteomyelitis from the osteoblastic type of 
osteogemc sarcoma (Fig 1), and second, 
the differentiation of early osteomyelitis 
from Ewing’s sarcoma In the latter case 
the similarity of the early clinical history m 
the two lesions may contribute toward con- 
fusion of diagnosis In infective arthritis, 
the atrophy of bone close to the joint in- 
volved may simulate the irregular bone de- 
struction of malignant tumor, and in the 
early stages of disease the differentiation 
of the two is not infrequently difficult, par- 
ticularly in the spme, pelvis, and shoulder 
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number of errors m radiological interpre- 
tation The thorough clinical and radio- 
logical search for a primary carcinoma m 
patients of cancer age with skeletal lesions 
has unquestionably contributed largely m 
this regard (Fig 4) 

By carefully following the above points, 
the fundamental question as to whether or 
not a given lesion is primary malignant 
newgrowth of bone, may be answered m 
the majority of cases However, there will 
always be a certain percentage of actual 
errors in interpretation, and a number of 
cases in which diagnosis is uncertain 
Having arrived at the opinion that a 
given lesion is in all probability a primary 
malignant tumor of bone, one must try to 
place it m one of the four mam groups of 
primary malignant bone neoplasms The 
classical radiological findings of the more 
common primary malignant bone tumors 
have been discussed so frequently that they 
need be referred to only briefly at this time 
Osteogenic sarcoma, which has the wid- 
est age incidence of any of the malignant 
bone tumors, presents varying degrees of 
bone production and destruction, and may 
be divided into osteoblastic and osteolytic 
types, based on the preponderance of one 
or the other characteristic The osteo- 
blastic type, when well marked changes 
have developed, presents a roentgeno- 
graphic appearance which is characteristic 
The young patient, with involvement of 
the diaphyseal region of a long bone, 
showing a spindle-shaped elevation of the 
periosteum, periosteal spur formation, ra- 
diating spicules of new bone at right- 
angles to the shaft, an indefinitely out- 
lined overlying soft tissue mass, limitation 
of the growth by epiphyseal line, and the 
presence of the shaft of the bone unev- 
panded and possibly fragmented showing 
through the tumor, presents a picture 
which, once seen, is never forgotten In 
cases in which osteolytic changes predomi- 
nate, the radiological findings are less 
characteristic There is usually seen, how- 
ever, a mottled appearance of less than 
normal bone density in the end of a long 
bone, the involvement not infrequently 


extending into the head of the bone if the 
epiphyseal line has fused There is little 
or no expansion of the cortex, and actual 
destruction of cortex is a common finding 
Pathologic fracture is not infrequent in 
this type of tumor Osteogemc sarcoma is 
usually a solitary bone lesion although oc- 
casionally multiple tumors of this type are 
found In such cases the question comes 
up as to whether they are true multiple 
primaries, or one primary with bone me- 
tastases 

Ewing’s sarcoma in long bones usually 
presents the following findings There will 
be a long area of involvement of the shaft, 
presenting increase m density of the 
medulla, elevation of the periosteum and 
formation of new bone in layers, giving the 
so-called “onion-skin appearance ” Later 
in the course of the disease there will be 
areas of bone destruction within the lesion 
Reference has already been made to the 
differential diagnosis of Ewing’s sarcoma 
from early osteomyelitis In our own 
group of cases the confusion of Ewing’s 
sarcoma with osteogemc sarcoma has been 
a relatively frequent source of error With 
regard to the therapeutic test of radiation, 
the response of our cases of Ewing’s sar- 
coma has not been spectacular, and the re- 
sponse of osteogemc sarcoma has been so 
variable that we have found this test to be 
of little practical value m differentiating 
the two lesions 

Myeloma presumes the prefix, multiple, 
as only isolated cases of solitary lesions of 
this type have been reported The mul- 
tiplicity of bone lesions, the mature age of 
the patient, the characteristic sites of in- 
volvement, namely, ribs, spine, pelvis, 
clavicles, sternum, and skull, with fre- 
quently pathologic fractures of ribs or 
spine, and the absence of lung involvement, 
constitute the characteristic findings in 
this disease 

Periosteal fibrosarcoma produces pres- 
sure deformity on bone from without — 
but seldom, if ever, invades bone and does 
not essentially differ from fascial fibro- 
sarcoma 

Angio-endothehoma and angiosarcoma 
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and multiple lesions In solitary malignant 
newgrowth, the differential diagnosis will 
be among solitary secondary carcinoma 


namely, the axial skeleton, upper ends of 
femora, the humen, and skull Of these 
two lesions there is much greater tendency 



Fig 3 Illustrates the difficulty in certain cases 
of differentiating benign from malignant bone 
tumor The irregular bone destruction in the neck 
of the femur with solution of continuity of cortex 
and indefinite outline between tumor and normal 
bone, led to the radiological opinion of malignant 
tumor in this case Surgically and microscopi- 
cally it was benign giant cell tumor 


Fig 4 This case illustrates the rather in 
frequent difficulty of differentiating between 
primary and secondary malignant newgrowth in 
bone It was felt that this case presented the 
appearance of osteogenic sarcoma of the osteolytic 
type It later proved to be metastatic fibro 
sarcoma from primary soft tissue sarcoma of the 
thigh 


and (a) osteogemc sarcoma, (b) Ewing's 
sarcoma, (c) extension of overlying soft 
tissue tumor to bone, ( d ) unclassified sar- 
coma of Kolodny's classification, (e) soli- 
tary myeloma The age of the patient, 
the site of the lesion, the presence or ab- 
sence of lung metastases, and the search 
for a primary extra-osteal newgrowth, will 
usually exclude carcinomatous or sarcoma- 
tous metastases, and extension of overlying 
tumor to bone In multiple bone lesions 
the conditions most commonly to be dif- 
ferentiated are multiple myeloma and sec- 
ondary carcinoma Here the age inci- 
dence is the same for both lesions The 
bones commonly affected are the same, 


for carcinoma to destroy cortex of bone in 
an irregular manner, whereas myeloma 
tends to be more central and expansible 
There is noted in many cases of myeloma, 
a tendency of the lesions to be rounded and 
uniform in size, particularly in the ribs, 
while secondary carcinomas are more 
likely to show wide variations of size and 
shape The absence of chest metastases in 
the presence of multiple destructive bone 
lesions in a patient over forty should always 
suggest myeloma, particularly if no pri- 
mary carcinoma can be found The dif- 
ferentiation of primary and secondary 
newgrowth of bone in our own senes of 
cases has been responsible for the smallest 



THE ROENTGENOLOGIC IMPORTANCE OF THE LEFT 
OBLIQUE POSITION IN CHOLECYSTOGRAPHY 

By MAURICE FELDMAN, M D , Assistant Professor of Gastro-enterology, Baltimore, Md 
From the Department of Gastro-enterology, University of Maryland 


^PHE technical difficulty of obtaining 
satisfactory visualization of the gall 
bladder in all instances is the cause 
of much skepticism in clinicians' mmds 
regarding the reliability of cholecystog- 
raphy Their criticism of the test is 
justly correct because they have experi- 
enced instances of normal operative find- 
ings in cases diagnosed by the roentgen- 
ologist as pathologic The purpose of 
this presentation is to illustrate that it is 
not, as a rule, the cholecystographic test 
that is at fault, but rather the procedure 
m which the examination is performed 
Smce most roentgenographic examina- 
tions are earned out by technicians m busy 
laboratones, one must expect a certain 
small percentage of failures due to techm- 
cal errors However, the technician often 
lacks the expenence m knowledge of the 
technical difficulties which underhe the 
principle of shadow visualization It is 
to be regretted, too, that the roentgenolo- 
gist often lacks control of the case, es- 
pecially m hospital routine, and informa- 
tion regarding the patient's reaction to 
the dye, vomiting, diarrhea, and dosage 
is rarely given much attention The 
routine earned out in the roentgenologic 
laboratory is of the greatest importance 
because in most instances it is here that 
the cholecystographic test is poorly man- 
aged The non-visuahzmg gall bladder 
and that overshadowed by the bowel are 
the types which usually afford the greatest 
difficulty in diagnosis There can be no 
question of doubt that true non-filling 
of the gall bladder represents a pathologic 
state m the biliary tract However, it 
must be emphasized that m order to ob- 
tain the roentgenographic shadow of the 
gall bladder, sufficient te chni cal knowledge 
is essential, smce the proper roentgen 


technic plays an important part in the 
portrayal of the cholecystogram It has 
been shown, smce the advent of cholecys- 
tography, that the gall bladder vanes in 
position, and it also has been definitely 
established that it moves with respiratory 
excursions, the distance varying from one 
to three inches Attention to the impor- 
tance of obtaining views of the gall bladder 
in both inspiration and expiration must 
be pointed out, as it is often of consider- 
able aid m the elimination of overlying 
shadows Its importance is stressed (1) 
because its movement places the gall 
bladder m another position where it may 
be separated from overshadowing loops of 
colon, (2) by changing the position, gall- 
stone shadow within the gall bladder will 
normally move with the vesicle, thus de- 
termining whether or not it is within or 
outside of it, and (3) at times the gall 
bladder is situated close to the spmal 
column and respiratory movements not 
infrequently separate them 

Shifting of the x-ray tube will not in- 
frequently separate the gall-bladder 
shadow from the colon , m most instances, 
however, this maneuver fails to accom- 
plish the desired results The routine 
roentgen technic for cholecystography has 
been fully described on numerous occa- 
sions Although the similarity of tech- 
nics differs little m the various roentgen 
laboratones, yet it must be pomted out 
that there are certain roentgenologic fea- 
tures regarding this test that are not fully 
appreciated During the past few years, 
I have noted a large number of cases the 
films of which have been brought to me 
for diagnosis, revealing a non-visible gall 
bladder on which surgical interference 
has been advised for suspected biliary 
pathology It was observed that the 
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are so rare and the radiological findings of 
the reported cases so atypical that no 
characteristic radiological findings have 
yet been evolved for these tumors They 
are usually diagnosed as osteogenic sar- 
coma 

DISCUSSION 

With regard to the fundamental question 
of whether a given lesion is or is not a pri- 
mary malignant tumor of bone, a careful 
study of the radiological evidence will lead 
to a division of cases into — 

(A) Those lesions which are obviously 

malignant , 

( B ) Those which are almost certainly 

benign , 

( C ) Those m which there is doubt as to 

the benignity or malignancy of 

the lesion 

Careful correlation of the clinical and radio- 
logical data m these cases will allow of a 
correct diagnosis in a large percentage of 
bone tumors There will remain, however, 
an appreciable group of cases in which one 
cannot arrive at a definite diagnosis and in 


which biopsy becomes imperative to ob- 
tain a basis for rational treatment 

The great question of the safety or ad- 
visability of domg biopsies in cases of bone 
tumors does not come within the province 
of the present discussion, but I do not be- 
lieve that radiological investigation will 
obviate the necessity of microscopic exami- 
nation of tissue, particularly m those 
cases in which radical surgical treatment 
is to be undertaken Radiology has con- 
tributed very largely to the general knowl- 
edge of bone tumors and is of great value 
in then diagnosis It must not be regarded, 
however, as supplantmg other methods of 
investigation, but as an integral part of the 
scientific study of these cases The careful 
correlation of clinical, radiological, and 
pathologic data is essential in arriving at 
the correct diagnosis as a basis for the 
evaluation of methods of treatment of 
tumors of bone 
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Fig 3 -1 ( upper left) The lower half of the gall bladder is overshadowed by the hepatic flexure 
Fig 3 -B (upper right) Same case, made in the left oblique position reveals numerous small gallstones 
which could not be seen in the film made in the prone position because of the overlying colon 

Fig 4-/1 ( lover left) Roentgenogram made in the prone position showing the tip of the gall bladder over- 
shadowed by the hepatic flexure. 

Fig 4 -B (louer right) Gall bladder made in the oblique position Note the greater increase m density of 
the shadow and its separation from the colon 
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Fig 1 A {upper left) Roentgenogram made m the prone position during the expiratory phase of respi 
ration Note the gall bladder overshadowed by the ribs 

Fig 1 -B ( upper right) Same case made during inspiration, in which the gall bladder is shifted to a lower 
level below the ribs 

Fig 2 A {lower left) Roentgenogram in prone position A suspected double gall bladder is shown 

Fig 2-i? {lower right) The left oblique position of same cases illustrates the tip of the gall bladder turned 

upward producing the double shadow noted in Figure 2 4 


roentgenograms showing the non-visible posture and all were of similar technic 
gall bladder were all made in the prone with unvarying position It has been our 
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Fig 7-4 (left) Gall-bladder shadow located close to the mid lrne (at arrow) Note the overshadowing of 
the spine This case was reported as one of non filling, being overlooked on account of its position 

Fig 7-B (right) Left oblique roentgenogram, illustrating the gall bladder shadow with a single medium- 
sized gallstone 


it is essential to obtain views in the left 
oblique or left lateral positions with the 
left side next to the table Interestingly 
enough, we have observed that this position 
gives an immense amount of information 
and is of inestimable value m demonstrat- 
ing a gall-bladder shadow which in many 
instances could not be obtamed by any 
other procedure The left obhque or left 
lateral view is also of considerable aid m 
obtaining a better and more clear-cut 
picture of the gall-bladder shadow, sepa- 
rating it from the colon and thus enabling 
one to visualize the vesicle to greater ad- 
vantage At times, shght rotation of 
the abdomen to either the right or left 
side helps m eliminating extra-gall-bladder 
shadows A gall bladder overshadowed 
by the spinal column will often be over- 
looked, but when the roentgenogram is 
made m the left obhque or left lateral 


position the gall bladder is brought an- 
teriorly and becomes clearly visible, en- 
abling the roentgenologist to give an ac- 
curate report on the case instead of re- 
porting a non-filling gall bladder The 
greatest difficulty encountered by roent- 
genologists is overshadowing of the gall 
bladder by the hepatic flexure of the colon 
The hepatic flexure not infrequently ob- 
literates the vesicle shadow, which may at 
times be interpreted as a non-filling gall 
bladder However, in most instances the 
gall bladder is only partly obscured by the 
colon This type of case is also often mis- 
interpreted, but by utilizing the left ob- 
hque or lateral view, errors of interpreta- 
tion are minimized to a large extent 

SUMMARY 

The greatest difficulty encountered by 
roentgenologists m the interpretation of 



Fig 5-A ( upper left) GaU bladder in prone position lying close to the spinal column Note the extra 
shadow at its tip 

Fig 5 -B ( upper center) Oblique view showing a circular shadow at tip of gall bladder 

Fig 5-C ( upper right) Lateral view illustrates a constriction at the tip of the gall bladder (at arrow) 

Fig 6 A ( lower left) Gall bladder in prone position situated close to the spine Note the small single 
negative shadow (at arrow) 

Fig 6 -B (lower center) Same case with abdomen rotated slightly to the left showing the negative shadow 
still within the gall bladder 

Fig 6-C (lower right) Roentgenogram made in the left oblique position Note the small negative stone 
shadow at arrow which has persistently shifted with the gall bladder This case illustrates the importance of 
obtaining roentgenograms in different positions in order to eliminate overlying shadows 


custom not to rely upon such roentgeno- prone position, in both inspiratory and 
grams but to repeat the cholecystographic expiratory phases of respiration All cases 
test Upon careful investigation it was in which there is non-visualization, over- 
found that m many instances the gall shadowing of the bowel, poor shadows, 
bladder became visible by utilizing a spe- or cases which require shifting of the gall 
cial technic m this type of case bladder to eliminate undetermined shad- 

In the routme roentgen examination ows require further investigation Be- 
of the gall bladder, films are made m the sides taking the above roentgenograms. 


THE DEPENDENCE OF X-RAY ERYTHEMA ON WAVE LENGTH 

By J CRAMER HUDSON, Ph D , Collis P Huntington Memorial Hospital, Boston, Mass 


roentgen as an \-ray dosage unit 
ft has been well established from a 
™ purely physical standpoint and is m 
general use throughout the world — at least 
for therapy work in which the radiation is 
generated at voltages up to two or three 
hundred kilovolts It is generally, though 
not always, understood that this unit of 
dosage is based on purely physical princi- 
ples, the physiologic effect produced by a 
roentgen of x-rays is not specified and must 
be determined experimentally 

Many radiologists feel that a knowledge 
of the erythema dose in roentgens is de- 
sirable and useful and the present paper 
presents a resume of the results of such 
measurements taken on a number of therapy 
machines situated m the New England 
States One object of these measurements 
was to determine whether or not the eryth- 
ema dose as measured in roentgens de- 
pends upon wave length, a problem which 
has been investigated by numerous 
authors (1) In taking the various data 
recorded m this paper, the tune of treat- 
ment for an erythema reaction on a par- 
ticular machine was first secured from the 
roentgenologist in charge, and the total 
dose m roentgens determined from the 
product of treatment time m seconds and 
intensity in roentgens per second In 
practically no case had the intensity from 
the machine been measured previously, the 
erythema time having been determined by 
trial only All data as to ma chine settings, 
filter, treatment distance, and length of 
time of treatment were secured from the 
roentgenologist m charge and these same 
conditions were maintained for a particular 
senes of measurements In some instances 
the same machine was used under a num- 
ber of different treatment conditions, and 
therefore a senes of measurements was 
taken for each different setting of the 
machine 

In carrying out the measurements in a 
particular case, the roentgenologist m 


charge or a technician operated the ma- 
chine under as nearly identical conditions as 
those of treatment as possible and the in- 
tensity in roentgens per second was deter- 
mined by means of a secondary ionization 
chamber All measurements were made in 
air The effective wave length was also 
determined in each case 

METHOD OF MEASUREMENT 

In carrying out the various intensity 
measurements, four portable ionization 
dosimeters have been used at various 
times Occasionally, measurements were 
taken on the same machine with two 
different instruments but this was not 
generally the case as the different do- 
simeters were always calibrated agamst a 
standard air chamber and so would natu- 
rally agree among themselves The stand- 
ard air chamber used for the calibration of 
the secondary chambers is of the type first 
used by Duane (2) and is set up permanently 
for calibration purposes in the Collis P 
Huntington Memorial Hospital, Boston 

Two of the dosimeters used m the meas- 
urements are Wulf Ionometers secured 
from Germany and recalibrated with the 
standard chamber The calibrations re- 
ceived with the instruments for some 
reason did not agree with each other or with 
the standard chamber, but after being re- 
calibrated they retamed their calibrations 
qmte satisfactorily, provided the rays 
entered the ionization chamber always 
from the same side The chambers show a 
marked directional effect which may ac- 
count in part at least for the poor agree- 
ment of their calibrations They show also 
a small wave length effect and this must be 
taken into account, not only when making 
intensity measurements but also m deter- 
mining the effective wave lengths 
The other two dosimeters are Victoreen 
instruments, one of them of the original 
type in which the ionization chamber is 
fixed permanently to the electrometer, 
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Fig 8-j-l (left) Case reported as non filling Note shadow of the gall bladder close to the mid line over- 
shadowed by the spinal column and psoas muscle 

Fig 8 -B (right) Left oblique position of same case dearly demonstrates a well filled gall bladder 
shadow Organ functioned normally reveahtig no evidence of stones but a constriction is noted at its tip 


choiecystograms is the type of case in 
which there is non- visualization or in which 
the gall bladder is overshadowed by the 
hepatic flexure 

Stress is laid upon faulty roentgen tech- 
nic as a cause of diagnostic errors 

Emphasis is laid on the importance 
of obtaining views of the gall bladder in 


different positions The use of the left 
oblique or left lateral position affords the 
greatest aid m the portrayal of the gall 
bladder and m the elimination of extra- 
gall-bladder shadows This procedure 
should be a routine measure m the chole- 
cystographic study 
2425 Eutaw Place 
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number of miHiampere-minutes necessary same voltage and his value is, therefore, not 
to produce an erythema It is obvious that strictly comparable to the value 325 r as 
milliampere-mmutes as an indication of found here 

dose is of little meaning m the case of un- In Figure 1 is plotted Curve A showing 
filtered radiation erythema dose in roentgens (measured in 


TABLE II — FILTERED RADIATION 



Spark Gap 



Focus skw 

Intensity, 

Time of 

Total 

\ Eff 

Machine 

Voltage 

Ma 

Filter 

Distance 

r/sec 

Treatment 

r 

A 

c 

145 

4 

4 mm A1 

30 cm 

0 414 

21 5 mm 

532 

0 26 

D 

135 

5 

4 mm A1 

20 cm 

0 906 

8 min 

435 

0 28 

E 

135 

5 

3 mm A1 

25 cm 

0 950 

8 nnn 

456 

0 29 

I 

150 

4 

3 mm A1 

30 cm 

0 744 

11 25 mm 

501 

0 27 





Average 



480 

28 

A2 

140 

6 

0 25 mm Cu 

30 cm 

0 440 

20 mm 

530 

0 22 

C 

145 

4 

6 mm A1 

30 cm 

0 343 

27 5 mm 

570 

0 23 

I 

150 

4 

0 25 mm Cu 

30 cm 

0 346 

29 mm 

600 

0 21 




1 mm A1 






J 

120 

15 

0 25 mm Cu 

50 cm 

0 300 

32 mm 

575 

0 22 




1 mm A1 










Average 



570 

22 

I 

165 

4 

0 5 mm Cu 

30 cm 

0 242 

50 mm 

726 

0 18 




1 mm A1 






J 

202 

30 

0 5 mm Cu 

50 cm 

0 912 

13 mm 

710 

0 16 




1 mm A1 






K 

200 

20 

0 5 mm Cu 

50 cm 

0 667 

17 mm 

680 

0 17 

L 

200 

20 

0 5 mm Cu 

50 cm 

1 00 

11 5 mm 

690 

0 17 





Average 



700 

0 17 


The remainder of the observations have 
been placed m Table II and it is evident 
that all the data may be divided into three 
groups having effective wave lengths, 
measured by means of 0 25 mm Cu, of 
0 27 A , 0 22 A , and 0 17 A , and the 
erythema doses are 480, 570, and 700 roent- 
gens, respectively More variation is 
found, not only in the conditions opera- 
tion but also in the number of roent- 
gens necessary for an erythema In all 
cases it is assumed that the radiation is 
all given at one sitting This does not 
represent the usual practice in the case of 
200 kv radiation, however, and for this 
radiation, in practically all instances, S00 or 
900 r are given over a period of four or six 
days It is interesting to note that Thor- 
aeus (4) reports that m Sweden generally 
the erythema doses measured in air for 
approximately the same type of radiation 
are 450, 550, and 700 r as compared to 
480, 570, and /00 r from the present data 
He gives also 400 r as the erythema dose 
for 100 kv radiation filtered through 1 
mm A1 This radiation is somewhat 
harder than unfiltered radiation at the 


air) as a function of effective wave length 
The points are the actual observations as 
taken from Table II, while the crosses rep- 
resent the mean values of the dose for the 



Fig 1 The erythema dose in roentgens for various 
effective wave lengths 
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the other is of the more recent condenser 
type Neither of these showed any direc- 
tional effect or any wave length effect over 
the region in which it was used, i e , from 
about 0 4 A to 0 1 A effective wave 
length The first of these two instruments 
had to be adjusted slightly to bring its 
calibration into agreement with the stand- 
ard chamber, but the second one, secured 
within the past year, has agreed ^consis- 
tently with the standard air chamber to 
within 1 per cent 

In specifying the quality of the radiation 
the effective wave length as defined by 
Duane (3) was measured This consists in 
finding the percentage of radiation which 
passes through a quarter-millimeter of cop- 
per and from a curve showing percentage 
transmission as a function of wave lengths, 
the effective wave lengths may he read off 
The great advantage of specifying quality 
in this fashion is the fact that one needs 
only a single added observation to make the 
determination 

In all cases a number of readings of in- 
tensity were made, and the average value 
is recorded in the data The spark gap 
voltage, as recorded in the data, is the 
value secured from the machine in question 
either with a point gap or with a sphere gap 
with spheres 10 cm in diameter Not too 
much reliance can be placed on these values, 
though they will give some indication of 
the approximate voltage on the roentgen- 
ray tube 


kv , and the radiation had an average 
effective wave length of about 04 A 
The letters in the extreme left-hand column 
designate the machine on which the meas- 
urements were made The other data are 
self-explanatory The first two data, A1 
and A2, are of some interest since these 
represent two different tubes, operated on 
the same machine with presumably exactly 
the same operating conditions, as far as 
could be determined from switchboard 
settings, current, filter, etc The tube used 
in AS was a new tube with the glass quite 
clear, while that used in A1 was an old tube 
with a quite noticeable black deposit on the 
glass One would suppose that this black 
film was probably tungsten and acted as an 
added filter to cut down the intensity of 
radiation, as there was a difference of 33 per 
cent in intensity However, the added 
filter apparently caused no appreciable 
change m the effective wave length The 
data in these cases indicate how much varia- 
tion may be present, particularly when one 
uses unfiltered radiation, even though all 
settings as far as can be determined are the 
same 

The most interesting feature of Table I 
is the remarkable consistency in the num- 
ber of roentgens necessary for any eryth- 
ema The mean value is 326 r, and no 
single value deviates from this by more 
than 6 per cent It must be borne in mind 
too that most of these machines are not m 
the larger cities and so represent essentially 



Spart Gap 

Ma 

Machine 

Voltage 

A1 

109 

8 

A2 

109 

8 

B 

120 

5 

C 

100 

4 

D 

106 

5 

E 

100 

3 

F 

100 

4 5 

O 

100 

4 5 

H 

100 

4 


TABLE I — UNFILTERED RADIATION 



Focus slan 

Intensity 

Filter 

Distance 

r/sec 

None 

30 cm 

3 34 

None 

30 cm 

4 SO 

None 

30 cm 

3 27 

None 

30 cm 

1 49 

None 

20 cm 

4 92 

None 

20 cm 

2 33 

None 

30 cm 

1 03 

None 

30 cm 

2 12 

None 

30 cm 

1 SO 


Average 


Time of 

Total, 

X Eff 

Treatment 

r 

A 

100 sec 

335 

0 41 

75 sec 

33S 

0 42 

100 sec 

327 

0 43 

3 75 mm 

335 

0 44 

70 sec 

344 

0 41 

2 25 mm 

315 

0 42 

5 mm 

309 

0 43 

2 5 mm 

318 

0 42 

3 5 mra 

315 

0 41 


326 

0 42 


The data are given in the accompanying 
tables, that for unfiltered radiation being 
in Table I It is evident that most of these 
machines were being operated at about 100 


independent experimentation to determine 
the erythema time 

One other feature is worthy of comment, 
and that is the wide divergence in the 



X-RAY THERAPY IN AMENORRHEA 

By ASA B FRIEDMAN, M D , l and BERNARD SELIGMAN, M D , 2 New York City 


UpUNCTIONAL disturbances of mea- 
ls struation may often occur in women 
“ who have other evidences of glandular 
dyscrasias Such secondary amenorrhea 
may or may not be associated with tumors 
of ovary suprarenal or pituitary glands 
When such tumors do exist there usually 
are more definite characteristic signs, 
such as defeminization or pituitary pres- 
sure symptoms However, secondary 
amenorrhea often occurs without any defi- 
nite evidence of tumor It is further inter- 
esting to note that the symptoms of the 
climacteric are seldom present in func- 
tional amenorrhea 

The therapy of functional amenorrhea 
is, after the exclusion of local pathology 
such as tumor or pelvic inflammatory dis- 
ease or other general debilitating condi- 
tions, either with ovarian and pituitary or 
thyroid substitution therapy, or by radia- 
tion therapy 

Mussey and Haines have reported 27 
patients, between the ages of 16 and 29, 
with low basal metabolism rates and 
amenorrhea lasting from two to four years 
The condition of 13 of these patients was 
benefited by glandular therapy The long- 
est duration of amenorrhea m any patient 
who responded to treatment was one year 
The general health m 20 of these 27 pa 
tients was improved coincidentally with 
the elevation of the basal metabolic rate 
Treatment with female sex hormone has 
been reported by Zondak, Kaufman, Loe- 
ser, Dunn, and others This form of 
therapy requires repeated intramuscular 
injections of large quantities of the hor- 
mones to establish and maintain the men- 
strual cycle Menstruation has been in- 
duced and maintained with this form of 
hormonal substitution in man y cases, in 
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one patient even after a nine-year amenor- 
rhea The treatment, however, requires 
enormous quantities of progynon B, is 
costly, painful, and time-consummg to the 
patient and physician 

Radiation therapy has been used m the 
treatment of functional amenorrhea with 
excellent results Van de Velde, with the 
administration of small doses of the roent- 
gen ray to the ovaries, successfully re-es- 
tablished the menstrual cycle Werner 
and Ligner found that hypophyseal stimu- 
lation with the x-ray produced similar re- 
sults Smce then Opitz, Frankel, Flateau, 
Thaler, Doderlem, Hirsch, Rubm, Rongy, 
Kaplan, Drips, Ford, and others have re- 
ported cases of amenorrhea and sterility m 
which good results have been obtamed by 
x-ray therapy Yet despite these favor- 
able results, x-ray therapy for the treat- 
ment of functional amenorrhea has not 
received the recommendation it deserves 

Radiation therapy m functional amenor- 
rhea is used on the premise that we are 
dealing with either an alteration in func- 
tion of the pituitary gland or with ovarian 
dysfunction 

In 1915 Van de Velde, m discussmg ra- 
diation in gynecology, reported the resump- 
tion of menstrual function following small 
doses of x-ray applied to the ovaries In 
1920, Monn reported eight cases similarly 
treated In 1922, Thaler reported a series 
of 147 In 1926, I C Rubm reported 12, 
while in 192S Kaplan reported 35 cases so 
treated — all by ovarian radiation alone 
In 1931 Kaplan first mentioned the use of 
ovarian and pituitary radiation and in 
1933 Edeikm reported 56 cases with 40 
successes The majority had both ovarian 
and pituitary irradiation, but m one case 
only the pituitary region was treated 
Most of these writers believe that radiation 
of the ovaries, with dosage too small to 
cause castration but large enough to be 
stimulative, offers no danger to the nor- 
mality or health of the future offspring 
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mean effective wave lengths as determined 
from the three groups of the same table and 
also the mean value from Table I These 
measurements were made in air without 
back-scatter One may estimate the back- 
scatter for various wave lengths and sizes 
of field (4), and if this is done for a field of 
10 X 10 cm , one secures the Curve B, 
Figure 1 It is evident that under actual 
conditions of treatment the number of 
roentgens necessary for an erythema dose 
depends on the wave length of the radiation 
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WAVE LENGTH angstroms 

Fig 2 The mass absorption coefficient of water 
for various wave lengths 

The absorption coefficient for tissue is 
practically that for water (5), the curve for 
which is shown m Figure 2, where mass ab- 
sorption coefficient is plotted as ordinate 
and wave length as abscissa Now one 
may calculate the amount of absorption by 
1 mm thickness of tissue for each of the 


assumes the energy per roentgen incident 
on the skm is a constant over this wave 
length region, and also that there is no 
marked change in wave length of the scat- 
tered radiation Both of these assump- 
tions are approximately true for this limited 
region of wave lengths These calcula- 
tions indicate that, while the variation of 
erythema dose is more than twofold over 
this region, the t-otal energy absorbed in the 
superficial layers of skm is practically con- 
stant The percentage absorbed in surface 
layers is not the same for the various wave 
lengths, of course, and so one uses the 
shorter wave length radiation for deeper 
lying tumors 

SUMMARY 

Experimental data are presented showing 
the variation of erythema dose m roentgens 
with effective wave length over the region 
from 200 kv , 0 5 mm copper filter, to 100 
kv unfiltered radiation Calculations in- 
dicate that the difference in dose necessary 
for an erythema at the various wave 
lengths is due chiefly to the difference in 
absorption by the tissue 
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four mean effective wave lengths as given 
in the tables Bearing in mind that the 
doses for a 10 X 10 cm field are 965 r, 
800 r, 640 r, and 425 r for effective wave 
lengths 0 17 A, 0 22 A, 0 27 A, and 
0 42 A , respectively, one finds that tie 
amounts absorbed in the first millimeter of 
skm are IS, 17, 16, and 16 r for the corre- 
sponding wave lengths Such a calculation 
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fore the birth of a baby three and one-half 
years previously, but since then had oc- 
curred every two to four months She had 
noted an increased growth of hair on the 
upper lip, dun, and chest for the past two 
years She complained of headaches at the 
top of the head Her ankles are thin, 
her hands short and broad She has thin 
eyebrows and considerable fine hair on the 
face Pelvic examination was negative 
X-ray examination of the sella turcica re- 
vealed a small calcific deposit supenor to 
the anterior chnoid process She received 
theehn 50 r units weekly for three months 
without effect On Aug 27, 1934, her 
ovaries were irradiated and for two years 
since then she has menstruated regularly 
every 26 to 28 days, flowing normally two 
to three days She has had two miscar- 
riages during this period, both at five 
months 

Case 3 SR, aged 21 years, single, ad- 
mitted to the clinic in 1933, complaining of 
obesity, hirsuitism, and irregular menses 
She began to menstruate at 13, menstru- 
ated regularly for two months, and then 
had intervals of amenorrhea of from 12 to 
16 months between penods, at times the 
intervals were from four to five months 
For the past six years she has had excessive 
hair on the face and body She was 
treated with electrolysis but the hirsuitism 
of the face recurred She has always been 
overweight Under clinic care and a re- 
ducing regime, she lost 30 pounds in one 
year Theehn, antuitnn, and pituitary ex- 
tracts had no effect on her menstruation 
She has aberrant sexual impulses Height 
63 inches, weight 185 pounds Blood pres- 
sure 106/80, basal metabolic rate plus 5 per 
cent X-ray examination of the sella tur- 
cica is negative Patient has shortening 
of the metacarpal bones as compared with 
the bones of the fingers She is emotionally 
unstable and has had occasional palpita- 
tion On Jan 15, 1934, x-ray treatments 
were started, 250 r to the pelvic and pitui- 
tary fields She has been under observa- 
tion for 30 months and has menstruated 
regularly The diagnosis was functional 
basophilism 


Case 4 C R , aged 33 years, maimed, 
entered the clinic Jan 22, 1935, complain- 
ing of an amenorrhea for one year She 
had scanty menses for eight years, every 
two or three months She has had a 
marked gam of weight m the past year and 
moderate vertical headaches She has two 
children, aged 9 and 4 Her weight is 174 
pounds, height 64 inches, basal metabohc 
rate plus 7 per cent, blood pressure 119/76 
X-ray examination of sella turcica nega- 
tive Moderate myopia , genitalia negative 
Beginning April 10, 1935, x-ray therapy 
was administered to the pituitary and pelvic 
fields Following treatment patient men- 
struated regularly every 23 to 28 days 
The diagnosis was secondary hypogonad- 
ism 

Case 5 DR, aged 23 years, married, 
admitted April 14, 1934, complaining of 
irregular menstruation smce the onset of 
her menses, three days every seven to nine 
months She had typhus at eight years, 
had been married twice, the first time for 
three years and had a child of five The 
second marriage has lasted four years 
She has a shght yellowish leukorrhea and 
is constipated She stopped growing at IS 
She had a shght growth of hair on her face 
and chest and stated that her feet have 
grown larger m the past two years She 
has gamed 13 pounds m one year Her 
weight is 153 pounds, height 61 V 2 inches, 
blood pressure 110/80, basal metabohc 
rate plus 6 per cent, full face, large breasts, 
obese abdomen and hips, shght nucal pad 
X-ray ex animation of fingers shows partial 
gigantism, x-ray examination of the sella 
is negative She menstruated last in Au- 
gust, 1933 She was given theehn 50 to 
100 U R every week and small doses of 
thyroid for six months without result On 
Oct 10, 1934, x-ray therapy to the pelvic 
and pituitary fields was started Begin- 
ning Oct 25, 1934, she menstruated for 
four full days The bleeding was more pro- 
fuse than ever before and sh e me nstruated 
regularly until she becarncfpfeghant, giving 
birth to a normal female child m Decem- 
ber, 1935, her first I (pregnancy in seven 
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Small doses of x-ray irradiation did not 
produce any microscopically discernible 
degenerative changes m the ovaries of ani- 
mals Wagner and Schoenoff gave a pa- 
tient 5 to 10 per cent SED to one ovary 
and carefully protected the other ovary 
At operation, within two weeks following 
irradiation, specimens of both ovaries 
were obtamed The histologic picture m 
the irradiated ovary was exactly like that 
of the control ovary no evidence of de- 
generative effects was found Kaplan 
states definitely that small does of \-ray, 
when properly administered, will not pro- 
duce ill effects upon either the patient or 
the offspring However, the question of 
the deleterious effect of x-ray dosage on 
the ovary (or testes), even when the dosage 
is too small to cause castration, is still a 
moot problem Experimentally we know 
that the litter of irradiated mice or the suc- 
ceeding generations of irradiated seedlings 
differ both m quantity and quality from 
those of controls even when the dosages 
used were very small It is, therefore, not 
entirely logical to conclude that, because 
the immediate offspring of an x-ray-stimu- 
lated ovary is grossly normal, that the 
hereditary characteristics of the offspring 
have not been altered Obviously it would 
require careful observation of many suc- 
ceeding generations of the irradiated ovum 
to prove this point Several generations of 
animals have been watched and alteration 
and hereditary characteristics have been 
demonstrated It seems, therefore, in 
those cases m which pituitary radiation 
alone is adequate, we can avoid the prob- 
lem of influencing heredity It may be 
wrong to over-emphasize this point, be- 
cause, as stated above, so many good work- 
ers deny any untoward influence 

The dosage we have used in the treat- 
ment of the pituitary region is approxi- 
mately as follows 200 to 250 r units at the 
sella turcica The factors were 200 kv , 

0 5 mm Cu plus 1 0 Al, 40 cm F S D , 200 
r units to each of two lateral fields and one 
anterior field The dosage used in the 
ovarian irradiation was kept below 100 r 
at the ovaries and administered through 


three or four pelvic fields, usually two an- 
terior and two posterior pelvic ports 
Regardless of the mode of action, evi- 
dence is fast accumulating that x-ray ther- 
apy to the pituitary gland and/or ovaries 
causes a return of the normal menstrual 
cycle In some individuals the menses are 
re-established for a period of time and a 
second course of irradiation has to be 
given 

CASE REPORTS 

Nine consecutive eases of favorable re- 
sponses are presented for consideration 
Case 1 K C , aged 28 years, house- 
wife, admitted Jan 15, 1935, weight 210 
pounds, height 64 inches, pulse 60, blood 
pressure 122/74, basal metabolic rate plus 
6 per cent, urine negative, Wassermann 
negative X-ray examination of the sella 
turcica showed calcification of the petro- 
clrnoid ligaments Menstruation had al- 
ways been irregular, occurring every two to 
three months and for one year she had had 
no periods Menses were scant in amount, 
lasting two days She had had two mis- 
carriages, one in 1930 at six and one-half 
months and another in 1932 at four and 
one-half months During the past five 
years she had gamed SO pounds and for 
three years had noted an increased growth 
of hair on the face, abdomen, and extremi- 
ties The diagnosis was a functional baso- 
philism She was given sex hormone ther- 
apy for eight months and menstruated 
Jan 17, 1935, and in March, 1935 On 
Sept 24, 1935, a course of x-ray therapy to 
the pituitary was given She has men- 
struated regularly ever since and had a 
mis carriage at three months on Jan 8, 
1936 

Case 2 AG, aged 23 years, seen in the 
clnuc May 22, 1934, weight 222 pounds, 
height 61 inches, blood pressure 132/90, 
basal metabolic rate, plus 7 per cent Her 
mother is a diabetic She complained of 
amenorrhea of one year’s duration and of 
increased obesity of 23 pounds in 10 
months Her menses had begun at 13, 
with a 30- to 32-day interval, and a flow 
for three days They had been regular be- 
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month later and contmued regularly until 
a normal pregnancy a year thereafter 
Diagnosis was hypo-ovanamsm 

CONCLUSIONS 

Nine consecutive cases of amenorrhea 
due to endocnnopathies were treated with 
small dosage of irradiation and m all regu- 
lar menstruation was re-established The 
treatment given is simple, harmless, and 
inexpensive The endocnnologic stigmata 
other than the amenorrhea were not in- 
fluenced by the treatment 
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years She was nursing the infant when 
last reported 

Case 6 L R , aged 32 years, married, 
was admitted in 1934, complaining of 
amenorrhea for 17 years, frigidity and ster- 
ility She had a gradual gam in weight m 
10 } ears from 150 to 262 pounds She com- 
plained of anorexia, crying, moaning, bad 
dreams, and frontal headaches She men- 
struated at 14 for three days She had 
poliomyelitis as a child, an appendectomy 
five years ago, pneumonia two years be- 
fore, and influenza one year previously 
As a child she had nine operations on her 
legs for productive osteomyelitis She had 
a slight hypertrichosis of the breasts, dun, 
and extremities The mamma were small, 
there was a marked girdle obesity The 
posterior clmoid processes were anteriorly 
deviated Weight 262 pounds, height 5 
feet 10 inches, blood pressure 152/100, 
basal metabolic rate plus 16 per cent 
The clitoris was twice the normal size , the 
cervix was small Blood calcium 9 5 , 
phosphorus, 2 5, blood sugar 160 mgm per 
100 c c In October, 1934, she was given a 
course of four treatments to the pelvic and 
pituitary fields Her menses were re-estab- 
lished for a period of 22 months She has 
not menstruated for the past two months 
and is now m the hospital under observa- 
tion for abdominal pams 

Case 7 E T , aged 18 years, single, en- 
tered the dime in April, 1934, complaining 
of obesity, hypertrichosis, and amenorrhea 
of eight or nine months’ duration She 
had begun to menstruate at 14 years 
She had always been fat, but as she grew 
older she grew stouter Since the age of 16 
she had noticed growth of hair on her face 
and abdomen She had dyspnea, fatigue, 
and headache with eye strain Weight 236 
pounds, blood pressure 164/114, basal 
metabolic rate minus 9 per cent, glucose 
tolerance, normal, girdle type of obesity, 
small breasts large clitoris She was al- 
ways irregular m her menses, and went 
from three to ten months without a period 
In March, 1934, she received irradiation of 
the pelvic and pituitary fields She men- 
struated normally until Nov 16, 1935, and 


has not been seen smee Diagnosis is func- 
tional basophilism 

Case 8 R W , aged 25 years, manned, 
entered the clime m November, 1935, com- 
plaining of irregular menses, loss of libido, 
and hair on face, chest, and arms for two 
and one-half years She had begun to 
menstruate at the age of 14, with penods 
of from five to six days, very irregular, 
mcreasmg amenorrhea had lasted from two 
to six months She had been married for 
five years and was sterile About two 
years before she had begun to develop hair 
on the chin and chest which had grown pro- 
gressively worse m the past few months 
She suffered severe frontal headaches, lo- 
calized between the eyes She had gained 
50 pounds m the past few years without 
any increase in food intake She tired 
easily and had palpitation on exertion 
She stood cold weather well She had been 
taking organic therapy without any result 
Was of a short, stocky type, alert mentally, 
large square head, thyroid slightly en- 
larged, smooth and symmetrical, normal 
visual fields, teeth well spaced , lineal stria 
on abdomen, skin thick and dry, blood 
pressure SS/60 On Nov 11, 1935, a 
course of four treatments to the pituitary 
fields were started In January, 1936, she 
had a second course of treatments because 
of her persistent amenorrhea, she has 
menstruated normally since 

Case 9 G H , aged 21 years, admitted 
Aug 5, 1930, complaining of amenorrhea, 
sterility, and gam in weight Her menses 
had begun at the age of sixteen and one- 
half years, occurred only twice a year, but 
Sowed moderately for eight or nine days 
when they did occur Dilatation and 
curettage were done a year previously by 
her family physician This was followed 
by one period She was fairly obese, 
weight gam was rapid and sudden at the 
age of 19, married two years but never 
pregnant, basal metabolic rate was low 
normal Lipiodol injection of uterus and 
tubes showed no abnormalities X-ray 
therapy to ovaries alone was given be- 
tween Aug 6, 1930, and Sept 11, 1930 
Menstruation was re-established one 
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Fig 1 Fib 2 

Fig 1 In this film of the abdominal and pelvic areas we have all three densities illustrated Areas I III 
and rv show normal soft tissue density, Area V, over the sacrum shows increased or plus density, Area VI 
over a collection of gas m the bowel, shows a lessened or a minus density 

Normal kidneys or psoas muscles, normal bone, and the commonly found collections of gas in the bowel 
(on a properly taken film) may therefore be considered as standards of the various densities and used as 
basic guide in the interpretation of such films 

If we carefully examine the two psoas muscles on this film (Areas III and IV), it is easy to see that Area III 
is much wider and its border quite indistinct as compared to Area IV In the absence of evidence of disease 
in the adjacent bones or joints (on complete x-ray examination), we have considered these findings indicative 
of retroperitoneal pathology and usually pennephntic abscess such as was found in this case 

In this instance the abnormal soft tissue markings are of definite diagnostic value without the use of any 
special measures some of which might have obscured the difference in the psoas markings 

Fig 2 In this film of the unprepared abdomen and pelvis we see three arrows pointing to an area of in- 
creased (plus) density in the left pelvic region which, on close examination, showed at least part of one tooth 
The interpretation of dermoid cyst of the ovary was proven at operation The patient was referred for gastro 
intestinal examination but the ovarian tumor proved to be the cause of the complaint and no further x ray 
examination was made These shadows might have been very difficult to interpret, or possibly overlooked, 
had any opaque material been used 


mg some calcium, calcified mesenteric 
and omental glands, renal and ureteral 
stones, calcifications occasionally seen in 
the parenchyma of the kidney, its pelvis 
and ealices, phlebohths along the lower 
lateral margins of the pelvic outlet, and 
occasionally ureteral and bladder calculi 
Less common shadows in this group include 
calcifications in various organs, as uterus 
and ovary, especially when the latter con- 
tains teeth or other dense elements (Fig 
2) One may also be surprised to find for- 
gotten opaque foreign bodies such as Mur- 
phy buttons (Fig 3) and bullets 


When any of the above mentioned or 
similar lesions are suspected it is absolutely 
essential to make use of the preliminary 
film of the abdomen or a pair of stereo- 
scopic films may be made if desired to en- 
able one to make a survey of the entire area 
before any further examination is at- 
tempted The value of this preliminary 
film of the abdomen m the chrome as well 
as in the acute cases is not sufficiently ap- 
preciated by the average practitioner of 
medicine The dilated coils of the acutely 
obstructed small bowel filled with gas cast 
a minus density shadow (Fig 4) The 


THE VAL ,m E t2c film WITHOUT OPAQUE media 

IN THE DIAGNOSIS OF ABDOMINAL CONDITIONS 

By JAMES F KELLY, M D , F A C R , Professor of Radiology, and D H DOWELL, B S , 
M D , Assistant in Radiology, Creighton University School of Medicine, Omaha, Nebraska 


^PHE practice of medicine cannot be suc- 
I cessful and progressive if one is forced 
to blindly follow routine procedures 
and fixed clinical laws Nevertheless, 
when one considers the \-ray examination 
of the abdomen and pelvis and their con- 
tents, he is inclined to become dogmatic 
and insist on a cluneal law which would re- 
quire a preliminary film of any area con- 
taining an organ or system which later may 
be changed m appearance by the use of 
some special preparation for \-ray demon- 
stration At the present tune, due to the 
progress made in the use of special meth- 
ods of demonstrating certain structures, 
there has been a swing away from the use 
of films of the unprepared 1 abdomen and 
pelvis Very often the only method of ex- 
amination the clinician seems to care about 
is one in which some special preparation is 
necessary, and usually he orders the ex- 
amination along these fines Unfortu- 
nately this plan is very often followed by the 
radiologist, and in the special preparation 
important shadows such as opaque gall- 
stones are obliterated, and the examination 
is worse than useless, it is misleading 
There should be a cluneal law requiring 
that preliminary films be taken of any or- 
gan or area in which any contrast method of 
examination is to be employed, as often a 
preliminary film of the area would bring 
out shadows of great diagnostic value 
which are later obscured by the use of any 
contrast medium 

The value or the necessity of a routine 
prel imin ary film of the abdomen of the un- 
prepared patient in the biliary, gastro- 
intestinal, or gemto-unnary x-ray exam- 
ination will be evident as one becomes more 
experienced m the x-ray examination of the 

i Unprepared refers to those patients in whom special 
aid is not employed to brine out tissue differentiation 
Prepared refers to those patients in whom some special 
preparaUon such as the use of contrast media as 
barium gas injection hptodol thorotrast etc is use 


structures contained in these systems 
This preliminary film would still be neces- 
sary even if the clinician were always able 
to distinguish between the patient with 
gall-bladder trouble and the one having a 
gastro-intestmal lesion, or the one having 
a gastro-mtestinal lesion and the one hav- 
ing some pathology in the urologic tract, 
but such is not the case Often, after the 
most careful history and physical examina- 
tion, he is still in doubt as to which system 
is mvolved The problem of the acute ab- 
domen is also a hazardous one for the sur- 
geon, internist, general practitioner, radi- 
ologist, and occasionally for even some of 
the other specialties, particularly the urolo- 
gist, and less frequently the gynecologist 
and obstetrician 

Speaking technically, there are two types 
of examinations employed for the unpre- 
pared abdomen and pelvis, first the fluoro- 
scope, second the use of the film, or these 
methods may be combined Both methods 
have their indications and contra-mdica- 
tions, advantages and disadvantages In 
the mam, the density of the solid soft tis- 
sues of the kidney and psoas muscle of the 
unprepared abdomen may be taken as a 
standard density because they are of fairly 
uniform density which we designate as 
“normal density ” 

Gas m the tissues, as commonly found 
m the intestinal tract, casts a shadow some- 
what darker than the surrounding more 
solid soft parts, in other words, it is less 
dense than normal density, and these 
shadows will be termed ‘ minus density” 
(Fig 1) In certain situations minus den- 
sity shadows are of great diagnostic sig- 
nificance On the other hand, numerous 
pathologic conditions obstruct the rays to 
a greater extent than the normal solid soft 
parts, and these areas are of greater den- 
sity and are referred to as “plus density ” 

In this latter group fall gallstones contain- 
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Fig 5 Fig 6 

Fig 5 In this illustration the arrows 1 and 2 point toward the right and left diaphragms respectively, 
each of which shows as a line of mcreased density reaching to the lateral chest wall Immediately beneath 
the elevated diaphragm on each side are areas of lessened (minus) density due to free gas Arrow 3 points 
toward a fluid level , the free gas and free fluid m this region are usually found in a subphremc abscess while 
the free gas under the left diaphragm means free air in the peritoneal cavity, and the findings under the two 
diaphragms are characteristic of perforated mtestine This is a preliminary or sun ey film taken with patient 
standing The usual prone film was taken and showed nothing 

It is absolutely essential if free air is suspected under either diaphragm that the patient be taken standing 
or sitting up The information gamed makes the procedure worth the added danger to the patient 

Since we know from our work with pneumoperitoneum that gas is readily absorbed it is well to bear in 
mind that if no free gas is demonstrable it is not absolute evidence that there has been no perforation es- 
pecially if some time has elapsed between the onset of symptoms and the time the roentgenogram was made 
Peritonitis due to gas-forming organisms may also give rise to free gas in the abdomen 
Fig 6 In this illustration we have the cardinal findings of a subphremc abscess The right diaphragm 
{arrow 1) is elevated thickened and lies over an area of lessened (minus) density due to a collection of free 
gas (arrow 2) which m turn lies immediately above some free fluid (arrow 3) above the hver The normal 
diaphragm (arrow 4) and the normal collection of gas in the cardiac end of the stomach may be seen on the 
left side Note the difference in the position of the two diaphragms also the abnormal thickening on the 
right 


tion, atypical ureteral stones, and similar 
cases, that we have come to believe it 
should be the routine in examinations of 
the trunk m which a contrast medium may 
be used later or in which surgery is contem- 
plated 

In the summer, when the beat is extreme 
over a long time and the use of cold drinks 
and cold foods is so prevalent that many 
intestinal upsets occur, some of which re- 
sult in acute partial obstructions, we are 
called upon to x-ray many acute abdomens 
Our first and very often our only procedure 
is a flat film of the abdomen It is surprising 
" *^' e number of small bowel dilatations 
that we find and how quickly they respond 


to therapy, the principal item of which is the 
use of the Wangensteen (Fig 4) suction 
tube, draining the upper intestinal tract 
through the mouth 

Another place m which we feel that a pre- 
liminary film of the abdomen is an essen- 
tial part of the routine is in all cases of sus- 
pected acute appendicitis The occasional 
demonstration of low ureteral calculus m 
these cases leads one to have great re- 
spect for this simple procedure, and we be- 
lieve that in time — and by that, we mean 
before long — it wall be unfair and unjust to 
any patient to do a laparotomy on him if 
the diagnosis is at all in doubt, without this 
prehminaryfilm of the unprepared patient 


Tig 3 Fig ^ 

u'j . hlm ( * ie : lrrow P° mts to an area of increased (plus) density which proved to be a Murphy 
button winch had been in the small bowel for an unknown length of time Twenty three years before it had 
een used in surgical repair on a gastric lesion and as the patient remained m good health for several years 
e torgot the type of operation performed and this metallic foreign body was overlooked dunng two recent 
gastrointestinal \ ray examinations The patient is a physician 

Fig 4 In this illustration the area indicated by the arrow and the letter .4 is the gas filled stomach while 
below tins are several cods of small bowel lying transversely across the abdomen indicated by the letter B 
t he close set haustral markings in the walls of this distended gut serve to identify it as small bowel The 
Wangensteen tube may be seen entering the stomach just below the upper letter A and passing upward along 
the greater curvature of the stomach 

The use of the barium meal is contra indicated at this time for this patient 


characteristic haustral markings of the 
small intestine are visible and sufficiently 
significant in such cases so that it is unnec- 
essary to resort to the use of a barium meal 
which may greatly embarrass an already 
distended gut We never use a barium 
meal in the acute abdomen without first 
having a preliminary film, and if a dis- 
tended small bowel is present, no barium is 
used, if the large bowel is distended, a 
barium enema is given In rare instances 
when it is necessary to use barium by 
mouth, a very small amount of the barium 
meal will suffice 

In our opinion all ex amina tions of the 
gastro-mtestinal tract, even in chrome 
cases, should begin with at least prelimi- 
nary films of the gall bladder or, as stated 
before, the large preliminary film including 
the entire abdomen If a perforation of 


the intestine with free air or fluid in the 
peritoneal cavity (Fig 5) is present or a 
subphremc abscess is suspected (Fig 6), a 
film m the upright position must be taken 
If the patient is unable to stand, he may 
sit up and the film must include the lower 
lung-fields, at least the full shadows of the 
diaphragms This takes but little time, 
and the expense is not at all prohibitive 
If the large preliminary film of the ab- 
domen is not taken, we usually take two of 
the gall-bladder area for comparison with 
later films and to compare with each other, 
before any opaque substance is given, as 
frequently one film leaves us with a very 
poor idea as to whether or not there are any 
calculi m the gall bladder The large pre- 
liminary film of the unprepared abdomen 
has been of such great help to us, particu- 
larly in cases of partial intestinal obstruc- 
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pneumonia without sufficient pulmonary 
consolidation to cast significant x-ray 
shadows, but after observing two cases 
wluch were suspected of pneumonia, but 
in which appendicitis was also seriously 
considered, go on to demonstrate consoli- 
dation on the 24-hour observation, the 
lung being entirely negative at the time of 
the first observation, we are convinced 
that occasionally one may not have suffi- 
cient pulmonary change m an early pneu- 
monia to permit of the absolute diagnosis 
on the fluoroscope Therefore, if the case 
is very early — a matter of some hours — 
one should not be too emphatic in his 
opinion that pneumonia is not a possibil- 
ity A film of the chest would be, of course, 
more accurate in showing a shght change 
than would the fluoroscope, and in certain 
cases both methods of x-ray examination 
should be employed, in the very early 
cases at least a 12-hour interval might be 
allowed to observe what change, if any, 
has taken place in the lung shadows 

So much for the use of the fluoroscope 
and preliminary film m the acute abdomen 
without the use of contrast media in the 
diagnosis of acute abdominal conditions 
Consideration of the use of contrast me- 
dium has been purposely left to the last be- 
cause it is but seldom used m the acute 
cases 

If the gall bladder is suspected of being 
the major cause of complaint, of course we 
use the gall-bladder dye as a routine meas- 
ure after taking preliminary films of the 
gall-bladder area We use the oral method 
of dye examination, and if the shadow is ab- 
sent or indistinct on the first day’s exami- 
nation, we give another dose of the dye 
that evening and re-examine the patient 
the next day This gives us very distinct 
shadows m many instances in which the 
single dose of dye has given us no — or but a 
doubtful shadow The prehminary film s 
of the gall bladder without dye will, as 
everyone knows, show only the opaque or 
calcium-containing gallstones and since 
these make up such a small percentage of 
the total number of gallstones, the films 
without the dye are of limited value only 


However, since the preliminary films of the 
gall bladder show the opaque stones when 
present, and the dye m the functioning 
gall bladder serves to outline the non- 
opaque stones when present, as well as to 
assist in localizing opaque and non-opaque 
suspicious shadows m the gall-bladder area, 
one is well able at the present time to de- 
termine whether or not the patient has 
gallstones, particularly if the gall bladder 
is functioning 

The value of the Graham-Cole procedure 
cannot be overestimated and is best appre- 
ciated by the early workers who struggled 
hard to demonstrate an occasional calcium 
stone, while to-day it is a daily occurrence 
with the aid of the dye to determine whether 
or not a gall bladder is functioning, and 
often, when functioning, to show numerous 
non-opaque stones At the present tame the 
full use of the x-ray and the Graham-Cole 
method is an essential step in the diagnos- 
tic procedure if the gall bladder is at all 
suspected 

SUMMARY 

To summarize briefly, one must keep in 
mind that both the gall bladder and lower 
intestinal tract should have a preliminary 
film of the suspected area before any opaque 
medium is given to the patient by mouth 
or intravenously, or barium or gas given 
per rectum After the preliminary film one 
may follow a routme form of examination 
or vary it to suit the requirements of the 
special case One must keep m mind that 
opaque shadows in the gall bladder may be 
obscured by administering opaque gall- 
bladder dye before the preliminary film is 
taken, on the other hand, cholesterm or 
non-opaque stones not evident on the first 
film may be brought into plain view by the 
use of the opaque gall-bladder dye in a 
functioning gall bladder One may be 
similarly confused with the use of opaque 
medium in the kidney, ureter, and bladder 
regions covering an opaque pathologic 
shadow before a preliminary film has been 
taken The same may also be said concern- 
ing the omental calcifications which become 
confused with the opaque shadow of the 
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Flg 7 Fig s 

indicated " C “obstructed large bowel filled with gas The course of the gut as 

features and nr7wll £>, d the ^ ,dth of the baustral markings, as indicated by Arrow A, are the significant 
teatures and are well shown without any preparatory measures 

J' g t t , h 1 ‘ S ^ration we see s£Ve / ai srn , aI! collections of gas above fluid levels-these small gas bubbles 

are at various levels of the abdomen and are characteristic findings of an obstructed small gut when the film 
is taken with the patient in the upright position 


The acute distention accompanying ob- 
structions due to various causes, functional 
and organic, may occasionally be diag- 
nosed by the fluoroscope but are best 
demonstrated, as before mentioned, by the 
preliminary film of the abdomen without 
the use of any opaque substances In the 
absence of these dilated coils of small in- 
testine or the wider loops of distended 
large bowel on the preliminary film, one is 
justified m concluding that no — or only 
partial — obstruction is present The small 
bowel markings, as seen m the distended 
gut with acute obstruction, are quite dif- 
ferent from the haustral markings of the 
distended gut which has been partially ob- 
structed over a long period of tune The 
haustral markings m the acutely obstructed 
small gut are close together and give one 
the idea of a hemng-bone arrangement 
(Fig 4) The more chronically obstructed 
small gut shows possibly a little less disten- 
tion, and the haustral markings are irregu- 
lar and a httle farther apart, but not so far 
apart nor so uniform m appearance as the 
normal haustral markings in the colon 
The location and course of this distended 
small gut are also of diagnostic importance, 
being more centrally located than the 


colon, and its course is usually transversely 
back and forth across the abdominal field 
In the colon the haustral markings are 
much farther apart, and the width of the 
large gut (Fig 7), when distended due to 
obstruction is much greater than normal 
Both the large and the small gut are about 
twice their normal width when distended, 
making the obstructed small gut about the 
width of the normal large gut The iden- 
tification of the acutely obstructed small gut 
rests on the numerous close-set haustral 
markings when taken m the prone position, 
and multiple small gas bubbles and fluid 
levels when taken in the upright position 
(Fig 8) Since the colon when obstructed 
is about twice its normal width and shows 
the widely spaced haustral markings, it 
seems that it should not be confused with 
the small bowel markings, even though the 
latter are distended 

The possibility of a pneumonia with pre- 
dominating abdominal symptoms can usu- 
ally be d efini tely settled with a fluoro- 
scopic examination of the chest, as gen- 
erally there is sufficient early consolidation 
present to permit one to draw the right con- 
clusions, however, this is not always so 
We formerly thought one could not have 
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MULTIPLE CHONDROMAS 
By JOHN DAY PEAKE M D , Mobile, Alabama 

In presenting the following case of multiple 
chondroma, I appreciate that cases of chon- 
droma are not uncommon However, the fol- 
lowing case demonstrates a chondroma in one 
of the long bones of the forearm, which is not a 


steal involvement X-ray examination of the 
following skull, pelvis, chest, dorsal spine, 
shoulders, both legs and feet, all revealed no 
bone changes other than a small area of in- 
creased radiabihty in the lower third of the left 
tibia, in anterior aspect of left medullary canal 
No other destruction or proliferation noted 
No elevation of periosteum 



Fig 1 Case of multiple chondromas 


common site for such a tumor This case is of 
some interest because it was treated with radia- 
tion with good results and not by surgery, 
which form of treatment is so frequently em- 
ployed in some quarters 

Patient (H M ), white female, aged 20 years, 
apparently in good health In 1933, while 
driving an automobile, patient fractured lower 
tlnrd of left forearm Was treated as a frac- 
ture, but no \-rays were taken for several 
months, and at that time cystic bone changes 
with trabeculation were noted in lower end of 
ulna, distal end of fourth metacarpal, proximal 
phalanges of nng and little fingers These cys- 
tic changes were a thinning of the bone near the 
epiphjseal line No destruction and no peno- 


General physical examination did not reveal 
any gross abnormal findings other than tume- 
faction of lower third of left forearm, left ring 
and little fingers 

No abnormal findings m the blood, urine, 
stool, blood calcium, or phosphorus 

Past history Usual childhood diseases with 
no complications Pneumonia, influenza, ton- 
sils and adenoids, no complications Left hand, 
crushed in childhood, apparently healed nor- 
mally Family history, irrelevant, menstrual 
history, normal, system history, normal 
Progress Tins patient was given medium 
doses of x-ray (300-600 r) — ISO kv p , 0 5 
mm Cu, 1 mm A1 filter, distance 60 cm , port 
5X5 at intervals, calcium and vitamin therapy 
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small bowel if the barium meal has been 
given The demonstration of the dis- 
tended small gut, when present, is also 
quite important, lest barium be added to 
an already overtaxed viscus in cases of 
partial or complete obstruction There- 
fore, to be accurate and thorough, a film 
of the entire abdomen should be routmely 
taken before many of the present-day con- 
trast methods of examination are initiated 
The purpose of this short paper is not to 
bring out anything new or original but to 
make us more thoughtful m the use of the 
measures we have at our disposal, and par- 
ticularly to stress the value of preliminary 
films of the acute surgical abdomen and 
also before the usual gall-bladder, gastro- 
intestinal, or gemto-unnary examinations 
are made with the use of any contrast 


medium No attempt has been made to 
minimize the advantages of contrast meth- 
ods, and the value of such measures m gall- 
bladder examinations are shown to offset 
the formation of such an impression It is 
the sequence of the methods to be used 
which should be given the utmost consid- 
eration m every examination lest the wrong 
method be used first The only way the 
proper sequence of methods can possiblj 
be employed is through the co-operation 
or the teamwork of the various physicians 
on the case, each one endeavoring to help 
the other, and not — as is often the case — 
holding out some important findings just 
to see how much the other method will re- 
veal For the good of the patient, frank- 
ness and teamwork by all concerned is 
every physician’s duty 
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We have watched this patient at intervals for 
the past three years The x-rays of the left 
forearm and hand show a defhute increase in 
bone with a decrease in cystic changes No 
change in left tibia. Now the patient appar- 
ently is healthy and active, she is careful not to 
injure her arm 

I am indebted to John C Hope, M D , for 
the opportunity of studying this case 

ANOMALIES OF THE AORTIC ARCH 

By MILA J KINNEY, M D , ELMER LILJEDAHL, 
M D , and RICHARD T TAYLOR, M D , 

Los Angeles Caltf 

Anomahes of the aortic arch are not consid- 
ered rarities but, nevertheless, they present at 
times problems which are both interesting and 
important 

In order to appreciate and understand the 
various anomalies to which the aorta is suscep- 
tible one must have a clear understanding 
of the normal aorta, which as we know, at 
times vanes even within the normal For 


these reasons we are presenting two such in- 
teresting cases 

Case 1 A man, aged 28, was sent in for 
gastro-intestmal examination on Nov 11, 
1936 There were no symptoms referable to 
pressure on the esophagus However, on close 
questioning he said he had noticed, for as long 
as ten years, an occasional sensation of obstruc- 
tion in swallowing The normal aortic shadow 
on the left was absent, with a decided promi- 
nence on the right side In the first obhque posi- 
tion, the esophagus could be seen taking a 
course anterior to the aorta There was no evi- 
dence of an aneurysmal dilatation or the pres- 
ence of syphilis 

Diagnosis Anomaly of the aortic arch 

Case 2 A man, aged 40, complained of no 
symptoms referable to pressure on the esopha- 
gus, and careful questioning could not break 
down this statement As m Case 1, the normal 
aortic knob on the left was absent but was seen 
clearly on the right In the lateral position, the 
esophagus can be seen displaced anteriorly at 
the level of the arch 

Diagnosis Right-sided aortic knob 
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MASSACHUSETTS 

See New England Roentgen Ray Society 
MICHIGAN 

Detroit x-ray and radtum society Presi- 
dent, C C Birkelo, M D , Herman Keifer 
Hospital, Vice-president, E W Hall, M D , 
10 Peterboro St , Secretary-treasurer, E R 
Witwer, M D , Harper Hospital Meetings 
first Thursday of each month from October 
to May, inclusive, at Wayne Countv Medical 
Society Bldg 

MICHIGAN ASSOCIATION OF ROENTGENOLO- 
GISTS President, J C Kenning, M D , 1536 
David Whitney Bldg , Detroit, Vice-presi- 
dent, A W Chase, M D , 133 Toledo St , 
Adnn, Secretary-treasurer, C S Davenport, 
M D , 609 Carey St , Lansing 
MINNESOTA 

Minnesota radiological society Presi- 
dent, Walter H Ude, M D , 7S S 9th 
St , Minneapolis , Vice-president, Leo G 
Rigler, M D , University Hospitals, Minne- 
apolis, Secretary-treasurer, Harry Weber, 
M D , 102 Second Ave , S W , Rochester 
Meetings quarterly 
MISSOURI 

THE KANSAS CITY RADIOLOGICAL SOCIETY 

President, L G Allen, M D , 907 N 7th St , 
Kansas City, Mo , Secretary ', Ira H Lock- 
wood, M D , 306 E 12th St , Kansas City, 
Mo Meetings last Thursday of each month 
THE ST LOUIS SOCIETY OF RADIOLOGISTS 
President, Joseph C Peden, M D , 63-1 N 
Grand Blvd , Secretary, W K Mueller, 
M D , 607 N Grand Blvd Meetings 
fourth Wednesday of each month 
NEBRASKA 

NEBRASKA STATE RADIOLOGICAL SOCIETY 

President, Howard B Hunt, M D , 4740 
Hickory St, Omaha, Secretary, D Arnold 
Dowell, MD, 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 
7 pm in Omaha or Lincoln 
NEW ENGLAND ROENTGEN RAY SO- 
CIETY 

(Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut ) 
President, A E O’Connell, M D , 390 Main 
St , Worcester, Mass , Secretary, E C Vogt, 
M D , 300 Longwood Ave , Boston Meet- 
ings third Friday of each month from October 
to May, inclusive, usually at Boston Medical 
Library 

NEW HAMPSHIRE 
See New England Roentgen Ray Society 


NEW JERSEY 

NEW JERSEY STATE RADIOLOGICAL SOCIETY 

President, W W Maver, M D , 532 Bergen 
Ave , Jersey City, Vice-president, J D 
Tidaback, M D , 382 Springfield, Summit, 
Secretary, P S Avery, M D , Middlesex Gen- 
eral Hospital, New Brunswick Meetings at 
Atlantic City at time of State Medical So- 
ciety, and Midwinter m Newark as called by 
President 
NEW YORK 

buffalo radiological society President, 
John Barnes, M D , 875 Lafayette Ave , 
Vice-president, W L Mattick, M D , 290 
Highland Drive, Secretary-treasurer, J S 
Gian-Franceschi, M D , 610 Niagara Street 
Meetings second Monday evening each 
month 

CENTRAL NEW YORK ROENTGEN-RAY SOCIETY 

Secretary, Carlton F Potter, M D , 425 Wa- 
verly Ave , Syracuse 

ROCHESTER ROENTGEN-RAY SOCIETY Chair- 
man, Jos H Green, M D , 277 Alexander 
St , Secretary, S C Davidson, M D , 277 
Alexander St Meetings at convenience of 
committee 

NORTH CAROLINA 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA 

President, Robert P Noble, M D , 127 W 
Hargett St , Raleigh , Vice-president, A L 
Daughtndge, M D , 144 Coast Line St , 
Rocky Mount , Secretary-treasurer, Major I 
Fleming, M D , 404 Falls Road, Rocky 
Mount Meetings with State meeting m 
May, and meeting in October 
OHIO 

RADIOLOGICAL SOCIETY OF THE ACADEMY OF 
medicine (Cincinnati Roentgenologists) 
President, George Benzeng, M D , St Eliza- 
beth Hospital, Covington, Ky , Secretary- 
treasurer, Justin E McCarthy, M D , 707 
Race St , Cincinnati, Ohio Meetings held 
third Tuesday of each month 
PENNSYLVANIA 

PENNSYLVANIA RADIOLOGICAL SOCIETY 

President, W E Reiley, MD, Clearfield, 
First Vice-President, Charles S Caldwell, 
M D , 520 S Liken Ave , Pittsburgh, Sec- 
ond Vice-president, Louis A Milkman, M D , 
Medical Arts Bldg , Scranton, Secrelary- 
treasurer, Lloyd E Wurster, M D , 416 Pine 
St, Williamsport, President-elect, Sydney J 
Hawley, M D , Geismger Memorial Hospital, 
Danville Annual meeting, May 2 1—22* 
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CALENDAR 

MEETINGS FALLING BETWEEN THE 
DATES OF JULY 15 AND AUGUST 31 

July 15-17 Denver Radiological Club mid- 
summer meeting at Shirley-Savoy Hotel, 
Denver, Colo 

Editor’s note — Will secretaries of societies 
please co-operate with the Editor bv supplying 
him with information for this page 

CALIFORNIA 

CALIFORNIA MEDICAL ASSOCIATION, SECTION 
ON radiology Chairman, John D Lawson, 
M D , 1306 California State Bldg , Sacra- 
mento, Secretary, Karl M Bonoff, MD, 
1930 Wilshire Blvd , Los Angeles Meets 
annually with California Medical Associa- 
tion 

LOS ANGELES COUNTY MEDICAL ASSOCIATION, 
radiological section President, D R 
McColl, M D , Vice-president, John F 
Chapman, M D , Secretary, E N Liljedahl, 
M D , Treasurer, Henry Snure, M D Meets 
every second Wednesday of month at County 
Society Building 

pacific roentgen club Chairman, Ray- 
mond G Taylor, MD, 1212 Shatto St, 
Los Angeles, Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 

COLORADO 

Denver radiological club President, W 
Walter Wasson, M D , 246 Metropolitan 
Bldg , Vice-president, Ernst A Schmidt, 

M D , Colorado General Hospital, Secretary, 
Nathan B Newcomer, M D , 306 Republic 
Bldg , Treasurer, Leonard G Crosby, M D , 
366 Metropolitan Bldg Meets third 
Tuesday of each month at homes of mem- 
bers Midsummer Conference, Shirley- 
Savoy Hotel, July 15-17 

CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC- 
TION on radiology Chairman, Kenneth 
K Kinney, M D , 29 North Street, Wiffi- 
mantic, Vice-chairman, Francis M Dunn, 

M D , 100 State Street, New London, Sec- 
retary-treasurer, Max CLunan, M D , 242 
Trumbull St , Hartford Meetings twice 
annually m May and September 


DELAWARE 

Affiliated with Philadelphia Roentgen Rav 
Society 
FLORIDA 

FLORIDA STATE RADIOLOGICAL SOCIETY Presi- 
dent, Gerald Raap, M D , 16S S E First St , 
Miami, Vice-president, H O Brown, MD, 
404 First Nat’l Bank Bldg , Tampa, Secre 
tary-treasurer, H B McEuen, M D , 126 W 
Adams St , Jacksonville 
ILLINOIS 

CHICAGO ROENTGEN society President, 
David S Beilin, M D , 411 Garfield Ave , 
Vice-president, Chester J Challenger, M D , 
3117 Logan Blvd, Secretary treasurer, Roe 
J Maier, M D , 7752 Halsted St Meets 
second Thursday of each month, September 
to May, except December 
Illinois radiological society President, 
Ivan Bronse, MD, 316 W State, Jackson- 
ville , Vice-president, Cesar Gianturco, M D , 
Carle Hospital Clime, Urbana, Secretarv- 
treasurer, Edmund P Halley, M D , 96S Citi- 
zens Bldg , Decatur Meetings quarterly by 
announcement 

ILLINOIS STATE SOCIETY, SECTION OF RADIOL- 
OGY President, Roswell T Pettit, M D , 
72S Columbus St , Ottawa, Secretary, Ralph 
G Willy, M D , 1 13S N Leavitt St , Chicago 
Eighty -seventh annual meeting at Peoria, 
May 18-20 
INDIANA 

Indiana roentgen society President, J 
N Coffins, M D , 23 E Ohio St , Indianapo- 
lis, Presidentelect, Stanley Clark, MD, 
10S N Mam St, South Bend, Vice-presi- 
dent, Juan Rodriguez, M D , 2903 Fairfield 
Ave , Fort Wayne, Secretary-treasurer, Clif- 
ford C Taylor, M D , 23 E Ohio St , In- 
dianapolis Annual meeting in May 
IOWA 

the iowa x-ray club Holds luncheon and 
business meeting during annual session of 
Iowa State Medical Society 
MAINE 

See New England Roentgen Ray Society 
MARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO- 
LOGICAL section Secretary, H E Wright, 

M D , 101 W Read St , Baltimore Meet- 
ings each Monday night 
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GROUP HOSPITALIZATION' 


Group hospitalization, by its very name, con- 
notes that the relationship is one of direct 
arrangements between hospitals and groups and 
that the use of hospital facilities alone is the 
service bargained for Group hospitalization, 
then, is a plan whereby a hospital or an associa- 
tion of hospitals contracts with classified groups 
of persons to furnish hospital care when needed 
in return for the periodic payment or prepay- 
ment of a stipulated sum by every member of 
the group A bona fide group hospitalization 
plan should exclude all professional or medi- 
cal services of physicians or surgeons, patholo- 
gists, roentgenologists, physical therapists, 
anesthetists, and special nurses Strictly speak- 
ing, these plans should deal only with groups 
of a homogeneous nature (teachers, depart- 
ment store employees, transportation em- 
ployees, and others) to lessen the problems of 
collecting subscriptions and securing the en- 
rollment of good risks However, if a suffi- 
ciently large number of individuals can be se- 
cured, they are frequently enrolled as a special 
group at a slightly higher rate 

The principles essential to an effective group 
hospitalization plan were outlined in a report 
of the experience of an early plan as follows 2 

1 Organization must deal with groups, not 
with individual risks 

2 Groups must be employed, full-time 
wage earners Intermittent employment, such 
as teaching, nursing, etc , brings much higher 
actuarial risk 

3 The total number of members — spread 
m all groups to make the law of averages safely 
apply— should be at least 3,000 to 5,000 

4 Group hospitalization should give only 
hospital service and should not m anv case give 
service that in any wav competes with the 
physician s professional sen-ice You have to 

1 Reprinted bv permission from Journal of Amen 
can Medical Association 1 May 2D 1937 108, 1S0B 

5 Kimball, J r Group Hospitalization Trans Am 
Hosp Assn , 33d Annual Convention, Toronto Can- 
ada 1931, p LOT 


depend on your medical staff to protect the 
hospital from malingering of patients We 
have had no loss on this score 

5 We allow the patients belonging to 
groups full liberty of choice as to the physician 
treating him in the hospital 

6 A long-time commitment to a fixed rate 
should be avoided One of the best by-prod- 
ucts of such group policy is that coming to the 
hospital with the bill already provided for 
educates patients to be hospital-minded and 
will increase hospital patronage and eventually 
bring a higher rate 

7 Different types of employed groups pre- 
sent vaiymg actuarial risks as to sickness and 
differing desires as to the types of accommoda- 
tions For instance, bank employees are better 
actuarial health risks than laundry employees, 
but desire better accommodations, so we make 
the same rate for both groups but contract for 
different accommodations for each group 

8 In our own hospital we have definitely 
adhered at all times to the policy of dealing 
directly with the groups through the employer 
or other representative, and we have never em- 
ployed anv outside selling organization or 
middleman representative We feel that this 
is far the safer course 

It should be observed that particular emphasis 
was placed on such matters as the preference for 
group risks, desirability of full-time employ- 
ment of members and a minimum number of 
members, hospital service only, freedom of 
choice, no fixation of rates or provisions, al- 
lowances for different actuarial risks, and no 
intervening third party 

Perhaps the best method of explaining the 
bases on which the group hospitalization plan 
is founded would be to follow a schematic out- 
line of a fictitious plan, as follows (1) ex- 
pected enrollment, (2) expected hospitaliza- 
tion, (3) expected costs 

Enrollment estimates are based pnmanly on 
the number of gainfully occupied persons m the 
community While the estimates of the pro- 

1 *7 *■ 
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PHILADELPHIA ROFNTGEN RAY SOCIETY 

President, Thomas P Laughery, M D , Ger- 
mantown Hospital, Vice-president , Elwood 
E Downs, M D , Jeans Hospital, Fo\ Chase, 
Secretary, Barton H Young, M D , Temple 
University Hospital, Treasurer, R Manges 
Smith, M D , Jefferson Hospital Meeting 
first Thursday of each month from October 
to May, Thompson Hall, College of Physi- 
cians, 19 S 22nd St , S 15 p m 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 
south Carolina x-ray society President, 
Robert B Taft, M D , 105 Rutledge Are, 
Charleston , Secretary-treasurer, Hillyer Rudi- 
sill, M D , Roper Hospital, Charleston 
Meetings in Charleston on first Thursday in 
November, also at time and place of South 
Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

MEMPHIS ROENTGEN club Chairmanship 
rotates monthly in alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 

TENNESSEE ST1TE RADIOLOGICAL SOCIETY 

President, H S Shoulders, M D , 246 Doc- 
tors Bldg , Nashville, Vice-president S S 
Marchbanks, M D , 50S Medical Arts Bldg , 
Chattanooga, Secretary-treasurer, Franklin 
B Bogart, MD, 311 Medical Arts Bldg, 
Chattanooga Meeting annually with State 
Medical Society in April 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

radiological society of VIRGINIA Presi- 
dent, Fred M Hodges, M D , 100 W Frank- 


lin St, Richmond, Vice-president , L F 
Magruder, M D , Raleigh and College A\es , 
Norfolk, Secretary, V W Archer, Univer- 
sity of Virginia Hospital, Charlottesville 

WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 

President, H E Nichols, M D , Sbmson 
Bldg , Seattle, Secretary, T T Dawson, 
M D , Fourth and Pike Bldg , Seattle 
Meetings fourth Monday of each month 
at College Club 


CONNECTICUT 

THE CONNECTICUT STATE MEDICAL SOCIETY 

section on radiology met during the State 
Society’s One hundred and Forty-fifth Annual 
Meeting at Bridgeport, May 19-20, 1937 
George Levene, M D , of Boston, Mass , pre 
sented in the program of the Section of Radi 
ology, on May 19, a paper on “The Value of 
Roentgenologic Study in the Diagnosis of 
Heart Disease ” 

At the business meeting following the pro- 
gram, the officers elected for the coming year 
were Chairman, Kenneth K Kinney, M D , 
Wilhmantic, Vice chairman, Francis M 
Dunn, M D , New London, and re-elected 
Secretary-treasurer, Max Climan, M D , Hart 
ford 

OHIO 

The May meeting of the Cincinnati radi- 
ological society has as its guest M A Loe- 
beil, M D , of Zanesville, Ohio, who gave an 
address on his experimental therapy tube 

George Benzeng, M D , of Covington, Ky , 
former Secretary-treasurer, of the Radiological 
Society of the Academy of Medicine, Cincin- 
nati, Ohio, was elected President, and Justin E 
McCarthy, M D , of Cincinnati, Secretary- 
treasurer 
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Main Lines m Technical or Biological Studies 
of Radiation Therapy Methods Prof Hans 
Holf elder, Frankfurt-am-Main, Germany 
Important Points m the Roentgen and Radium 
Therapy of Tumors Prof Hermann Hol- 
thusen, Hamburg, Germany 
The Development of High Voltage X-ray 
Tubes at the California Institute of Tech- 
nology Dr Charles C Launtsen, Pasa- 
dena, California, USA 
Production and Biological Effects of Neutrons 
Dr Ernest O Lawrence, Berkeley, Cali- 
fornia, USA 

The Radiological Evaluation of the Size and 
Form of the Heart Prof Gian Giuseppe 
Palmien, Bologma, Italy 
The Use of the Roentgen Rays in the Diagnosis 
and Treatment of Tumors of the Bladder 
Dr George E Pfahler, Philadelphia, Penn- 
sylvania, USA 

Physical and Biological Dosage Prof Mano 
Ponzio, Turin, Italy 

Movements of the Esophagus, Stomach, Duo- 
denum, and Ileum as Revealed by Cineradio- 
graphic Films Dr Russell J Reynolds, 
London, England 

Diagnosis, Pathology, and Roentgen Treat- 
ment of Peritendinitis Calcarea Dr Carl 
Sands trom, Stockholm, Sweden 
Cerebral Cystography and Cisternography 
Prof Arthur Schuller, Vienna, Austria 
Teleroentgentherapy Dr Felix Sluys, Brus- 
sels, Belgium 

Roentgen Kymography as a Diagnostic Help 
Prof Pleikart Stumpf, Munich, Germany 
The Production of Penetrating Radiations by 
Means of Electrostatic Generators Dr 
Robert G Van de Graaff, Cambridge, 
Massachusetts, USA 
Bronchial Carcinoma, A Roentgen-patho- 
logical Study Dr Nils Westermark, 
Stockholm, Sweden 

In addition to the above subjects, there will 
te reports from Austria, France, Germany, 
Great Britain, Italy, and the Umted States 
on the present status of education and organi- 
zation in radiology During these sessions, 
there also will be reports by the Chairmen of 
the International Committee on Radiological 
Units and the International Committee on 
Protection At a special afternoon session, 
Dr Russell J Reynolds, of London, and Dr 
Maurice Vail de Maele, of Brussels, will give 
reports and demonstrations of the indirect 
and direct methods of cinematography 


III Three evening sessions of the Congress, 
namely, Tuesday, Wednesday, and Thursday, 
are devoted to the three special annual lectures 
given under the auspices, respectively, of the 
American Radium Society, The American 
Roentgen Ray Society, and The Radiological 
Society of North America Dr Douglas 
Quick, of New York City, will deliver the 
Janeway Lecture on “Carcinoma of the 
Larynx”, Dr George E Pfahler, of Phila- 
delphia, will dehver the Caldwell Lecture 
on “The Treatment of Carcinoma of the 
Breast,” and Dr George W Holmes of Boston, 
the Carman Lecture on 1 The Development of 
Post-graduate Teaching in Radiology ” 

IV Educational sessions which were an- 
nounced m this Journal in the March and 
April numbers will be held from 8 00 to 9 00 
a m on the mornings of Tuesday, Wednesday, 
Thursday, and Friday, September 14 to 17, 
inclusive These courses are open to all 
members of the Congress but members must 
register for the course which they desire to 
take The courses are being filled very rapidly 
and anyone who wishes to take one of them 
should register at once 

V The afternoon sessions of the Congress, 
Tuesday, September 14, to Friday, September 
17, inclusive, are organized in the following 
Sections 

Section I A, Roentgen Diagnosis, 

Chairman, Dr James T Case 
Section I B, Roentgen Diagnosis, 

Chairman, Dr Charles A Waters 
Section I C, Roentgen Diagnosis, 
Chairman, Dr Fred M Hodges 
Section II A, Radiotherapy, 

Chairman, Dr Albert Soiland 
Section II B, Radiotherapy, 

Chairman, Dr B P Widmann 
Section II C, Radiotherapy, 

Chairman, Dr A U Desjardms 
Section III, Radiophysics, 

Chairman, Dr G Failla 
Section IV, Radiobiology, 

Chairman, Dr Francis Carter Wood 
Section V, Electrology and Light Therapy, 
Chairman, Dr Norman E Titus 

It is impossible in this brief notice to hst 
the papers which will be presented before the 
Sections Leading workers from every coun- 
try in the world will present papers on diag- 
nosis, therapy, radiophysics, radiobiology, and 
electrology on every important subject in the 
entire field of radiology The time hmit for 
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portion of employed groups that will be en- 
rolled vary all the way from 6 to 50 per cent, it 
is estimated that about 10 per cent will become 
subscribers (the enrollment of dependents will 
not be considered, for the sake of simplicity) 
For a community of 100,000 employed persons 
it would therefore be estimated that 10,000 
persons would subscribe to the plan 
The expected hospitalization will necessarily 
vary according to the benefits and limitations 
of the contract and the type of community, but 
it is generally accepted that about one patient 
day per member annually will be the hospitaliza- 
tion experience Accordingly, it is expected 
that about 10 per cent of the membership will 
be hospitalized for an average stay of ten days 
In other words, for the membership of 10,000, 
about 1,000 persons would be hospitalized for a 
total period of 10,000 days each year 

In the determination of the costs, a fiat sum 
of, say, S6 per member is estimated to be ade- 
quate to pay for the average patient day cost, 
including allowances for bed and board, operat- 
ing room, anesthetic, routine laboratory ser- 
vices, and routine medicines , S3 per member is 
allowed for the cost of administration, sales and 
reserves, and a SI enrollment fee is charged for 
initial recording or to cover promotional ex- 
penses The total cost to the subscriber, for 
the first year, would be S10 

Under the fictitious plan, then, the income 
from the 10,000 subscribers would be §100,000 
The expected costs of hospitalization would be 
$60,000 ($6 per patient day for 10,000 days) 
The difference between this anticipated liability 
and the total revenue, or $40,000, would be 
available for all other costs Roughly, the 
administrative costs are expected to be 10 per 
cent of the total income and the promotional 
and sales costs 20 per cent, or a total of $30,000 
Finally, the remaining $10,000 would be uti- 
lized to create reserves and a surplus 

In an abruptly simple form, these are the 
fundamental factors on which the group hos- 
pitalization plan is based No one plan would 
be organized exactly according to the method 
outlined, but, while the percentages would vary 
or the costs might be allocated in a different 
proportion, each group hospitalization plan is 
formulated approximately on the bases indi- 
cated 

Even within this more uniform concept oz 
what a group hospitalization plan is, there 
seem to be four different types of plans (1) 
single hospitals not employing sales agencies, 

(2) non-commercial associations or groups of 


hospitals not employing sales agencies, (3) a 
sales agency contracting with a single hospital, 
and (4) commercial associations or sales agen- 
cies contracting with several hospitals 

Note — -This is the fifth of a senes of ar- 
ticles on Group Hospitalization, prepared by 
the Bureau of Medical Economics of the As- 
sociation, which is to be published weekly in 
the ‘'American Medical Association Organiza- 
tion Section ” When completed, the senes 
will be available in reprint form on request at 
the headquarters of the Association 


ANNOUNCEMENTS 

PROGRAM OF THE FIFTH 
INTERNATIONAL CONGRESS OF 
RADIOLOGY 

Sept 13 to 17, 1937 

The program of the Fifth International 
Congress of Radiology is now complete It 
has been arranged under the following divi- 
sions 

I Opening session on Monday evening, 
September 13, at which addresses will be 
delivered by Dr Wilbam J Mayo, Dr Gosta 
Forssell, Dr H R Schinz, and Dr A C 
Chnstie 

II Four full sessions of the Congress oc 
cupying the entire forenoons from Tuesday 
to Friday, inclusive The following is a partial 
list of authors and subjects for these general 
sessions 

The Production of X-rays of Very Short 
Wave Length, Dr William D Coohdge, 
Schenectady, New York, USA 
Ionization by High Voltage X-rays and Gamma 
Rays Dr Arthur H Compton, Chicago, 
Illinois, USA 

Cancer of the Larynx Dr Henn Coutard, 
Pans, France 

Racial Variations in the Incidence of Car 
ciiioma. Dr Max Cutler, Chicago, Illinois, 
USA, and Sir George Lenthal Cheatle, 
England 

The Rdle of the Autonomous Movements of 
the Gastro-intestinal Mucous Membrane m 
Digestion Prof Gosta Forssell, Stockholm, 
Sweden 

The Treatment of Hodgkin’s Disease by 
Radiotherapy Dr R£n£ Gilbert, Geneva, 
Switzerland 
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Luncheon, Round Table Discussion of Thera- 
peutic Radiology 

Sanford Withers, M D , presiding, Denver 

There will be scientific and commercial 
exhibits 

“The Denver Radiological Club wishes to call 
attention to the Rocky Mountain Medical 
Conference, sponsored jointly by the State 
Medical Societies of Colorado, New Mexico, 
Utah, and Wyoming, to be held in Denver, 
July 19, 20, and 21, 1937 An outstanding 
program will be offered by clinicians and 
teachers of international reputation Physi- 
cians attending our radiological meeting should 
remain in Denver a few additional days for this 
later Conference, which will be open to all 
members of their respective state medical 
societies at a nominal registration fee ” 


THE AMERICAN COLLEGE 
OF PHYSICIANS 

The Twenty-second Annual Session of the 
American College of Physicians will be held in 
New York City, with headquarters at the 
Waldorf-Astoria Hotel, April 4-8, 193S 

Dr James H Means, of Boston, is President 
of the College, and will have charge of the 
program of general scientific sessions Dr 
James Alex Miller, of New York City, has 
been appointed General Chairman of the 
Session, and will be m charge of the program of 
climes and demonstrations in the hospitals 
and medical schools and of the program of 
Round Table Discussions to be conducted at 
headquarters 


A MEMBER HONORED 

A former President of the Radiological So- 
ciety of North America, Arthur W Ershme, 
M D , of Cedar Rapids, Iowa, has been chosen 
President elect by his State Medical Society, to 
succeed Edward M Meyers, M D , the presi- 
dent incumbent 

All of Dr Erskine s friends congratulate him 
upon this new honor, added to those he has 
already held He is a thorough scientist, a 
charming and accomplished gentleman, and 
meats the confidence of his colleagues 


IN MEMORIAM 

J D SOUTHARD, M D , 1861-1937 

Death claimed J D Southard, M D , widely 
known physician of Fort Smith, Ark , at lus 
home, Sunday, May 9, after a long illness 
A graduate of the University of Louisville 
Medical School, Dr Southard was a pioneer in 
the use of x-ray m the treatment of tuberculosis 
of the lungs and bones He read a paper be- 
fore the Arkansas Medical Society on the “Con- 
trol of Tuberculosis A Problem for the Umted 
States Government,” which was presented in 
the Umted States Senate, and by unanimous 
consent of that body was made a public docu- 
ment and published by the government He 
was a fellow of the Amencan Medical Associa- 
tion, a member of the Radiological Society of 
North Amenea, of which at one time he held 
office, and a fellow of the Amencan College of 
Surgeons 

He served in many capacities in the city, 
county, state, and National governments, act- 
ing as medical examiner for four years under the 
Cleveland administration For eighteen years 
he was president of the Fort Smith board of 
health Dr Southard was one of the founders 
of the first hospital in that city, and was also a 
member of its staff, and was active in the work 
of the Arkansas Tuberculosis Sanatonum 

Dr Southard died at the age of 76 years, 
after a long illness He suffered from a meta- 
static cancer of the nght breast from finger 
epithehomas 


BOOK REVIEWS 

Traite de Chirurgie Orthopedique (Vol- 
ume II) By L Ojtbredanne, Professeur de 
chruque chirurgicale infantile et orthopedie 
la Faculte de medecine de Pans, membre 
de 1 Academie de medecine, chirurgien de 
1 hdpital des Enfants-Malades, and P Math- 
ieu, Professeur de clinique de chirurgie or- 
thopedique de l’adulte h. la Faculte de mede 
cine de Pans, chirurgien de l’hbpital Cochin 
A volume of 1 ,9 18 pages Published by Mas- 
son et Cie , Pans, 1937 Pnce for five vol- 
umes, complete, 1,250 francs 

The second of this five-volume system of or- 
thopedic surgery bnngs, first of all, a bnef dis- 
cussion of some of the affections of the nervous 
system of pnme interest to the orthopedist 
There is also a review of vascular affections and 
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presentation of papers will be adhered to 
strictly and the programs of the various 
Sections will be so synchronized that any 
member may arrange for himself a program 
which will include papers in all of the Sections 
During the month of August, all members of 
the Congress will receive a preliminary program 
listing all of the addresses and papers to be 
presented before the Congress, both in the 
general sessions and the Sections 

Applications for membership are being re- 
ceived in large numbers in the office of the 
General Secretary, indicating that there will 
be a large attendance at the Congress Since 
the membership fee includes the right to 
register for one of the educational courses and 
attendance at all of the scientific and social 
events, including the final grand banquet on 
the closing night, it is important for everyone 
to complete his membership at the earliest 
possible moment 


PRELIMINARY PROGRAM OF THE 
THIRD MIDSUMMER RADIOLOGICAL 
CONFERENCE 

IN THE ROCKY MOUNTAINS, DENVER 

This Conference is sponsored by the Denver 
Radiological Club The dates are July 15, 
16, 17, 1937 There is no registration fee 
This program has been designed to better 
acquaint the entire medical profession with 
the uses of radiology in diagnosis and treat- 
ment All meetings are to be held in the 
Hotel Shirley-Savoy (17th Avenue entrance), 
Denver 

Thursday, July 15 

W W Wasson, M D , presiding, President, 
Denver Radiological Club 
Address of welcome, A J Marhley, President, 
Colorado State Medical Society, Denver 
Symposium on the Breast 
Anatomy of the Breast 

H C Tracy, M D , Department of Anat- 
omy, University of Kansas, Lawrence, 
Kan 

Pathology of the Breast 
Frederick C Narr, M D , Pathologist, Re- 
search Hospital, Kansas City, Mo 
The Roentgen Examination of the Breast 
Ira H Lockwood, M D , F A C R , Kansas 
City, Mo 

Benign Lesions of the Breast 


James E Stowers, MD , FA C S , Kansas 
City, Mo 

The Surgical Treatment of Carcinoma of the 
Breast 

Claude J Hunt, M D , FACS, Kansas 
City, Mo 

The Radiation Treatment of Carcinoma of 
the Breast 

Lewis G Allen, M D , F A.C R , Asst 
Professor of Radiology, University of 
Kansas, Kansas City, Kan 
Discussion opened by Henry Schmitz, M D , 
Chicago 

Joint meeting with the Medical Society of the 
City and County of Denver, Paul J Connor, 
M D , presiding, President of the Medical 
Society of the City and County of Denver 
Guest Speakers 

Leo G Rigler, M D , Minneapolis, Minn 
The Roentgen Examination in Preventive 
Medicine 

Henry Schmitz, M D , Chicago 
The Selection of the Form of Treatment m 
Utenne Myomas 
General discussion 

Friday, July 16 

Recent Advances in Diagnostic Radiology 
Ernst A Schmidt, M D , Denver 

Roentgen-ray Pelvimetry and Cephalometiy 
Paul C Hodges, M D , Chicago 

Roentgen Findings in Pleural Effusions 
Leo G Rigler, M D , Minneapolis 
Roentgenologic Studies of the Gastro-intestinal 
Motor Phenomena 

Leon J Menville, M D , New Orleans 
Luncheon, Round Table Discussion of the 
Problems of Diagnostic Radiology 
Chairman, Frederick E Diemer, M D , Denver 
The Demonstration of the Crater in Duodenal 
Ulcer 

Paul C Hodges, M D , Chicago 
Bone Tumors 

Leon J Menville, M D , New Orleans 
Saturday, July 17 

Recent Advances in Radiation Therapy 
Paul R Weeks, M D , Denver 
The Diagnosis, Treatment, and Curability of 
Intra-oral Cancer 
Hayes E Martin, M D , New York 
The Diagnosis and Treatment of Cancer of the 
Uterus 

Henry Schmitz, M D , Chicago 
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Howard Fox, M D , Professor of Derma- 
tology and Syphilology, New York Univer- 
sity A volume of 177 pages with 94 illus- 
trations Published by Charles C Thomas, 
Springfield, 111 , 1936 Price, $3 50, cloth 

This is a short monograph limited entirely 
to the consideration of diseases and dystrophies 
of the nails The book is profusely illustrated, 
most of these illustrations and enlargements are 
excellent The author discusses the anatomy 
and histology of the nails, and takes up the 
dystrophies and diseases which are peculiar 
to the nads and those which affect the nails as 
part of a systemic dermatosis or other disturb- 


ance The most common affections, which are 
the occupational paronychia, psoriasis, and 
fungus infections, are considered in detail 
Inasmuch as the treatment of diseases of the 
nails represents one of the most difficult 
therapeutic problems that confronts the derma- 
tologist, the author provides liberally from his 
experience, giving valuable hints It is stated 
that one of the most useful agents available for 
the treatment of diseases of the nails is the 
roentgen ray and this phase of the subject is 
discussed in a separate chapter The book is 
an excellent brief reference work for the general 
practitioner 
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of those phases of hematology interesting to the 
orthopedist, including a chapter on transfu 
sions 

The authors then present a chapter on roent- 
gen diagnosis m orthopedic surgery followed by 
discussions on all types of apparatus, including 
plaster and celluloid splints An extensive re- 
view of various types of massage and physio- 
therapy is then given These portions of the 
booh are well illustrated and would serve as an 
excellent guide to anv one interested m such 
phases of treatment 

The remaining portion of the volume then 
deals with the spine, or, at least, the cenncodor- 
sal and the dorsolumbar portion of the spine 

A discussion of the physiology of the spine in 
general is first given, followed by a review of the 
technic of spinal puncture, the roentgenologic 
technic of the spine, and a discussion of treat- 
ment of affections of the spine dealing in a gen- 
eral way with types of fixation for the spine and 
operatne procedures used in surgery of the 
spine 

In discussing the cervical spine a very excel- 
lent review of congenital malformations is 
given, particularly the Klippel-Feil syndrime, 
cervical nbs, and torticollis, fractures and dis- 
locations of the atlas and axis, as well as the 
lower cervical vertebr e, are adequately dis- 
cussed 

In discussing the dorsolumbar spine a much 
more extensive review is given, including the 
congenital anomalies, osteochondritis, sacrali- 
zation, spondylolisthesis, kyphosis, scoliosis, 
fractures, and arthritis A chapter on mten er- 
tebral discs is inserted, and syphilis, osteomye- 
litis, and Pott s disease are discussed 

The chapter on scoliosis is well arranged and 
a most complete discussion of the widely recog- 
nized etiologic theories is presented We find 
m it various phases of examination, described 
in great detail In the discussion of treatment 
the authors have not presented the various up- 
to-date methods used in the United States 
We are disappointed to find the method of Ab- 
bot described in considerable detail, and the 
tumbuckle jacket method of Brewster and 
Lovett described as the method of John and 
Lovett ” In the operative treatment no men- 
tion is made of Lowman’s method and the work 
f nmil iar to us as the product of Hibb s clinic is 
not well presented 

In connection with the discussion on scoliosis 
a chapter on various types of exercise suitable 
for scoliosis is presented 


Fractures of the spine are well discussed and 
the method of Bbhier treatment recommended. 
In the traumatic lesions of the intervertebral 
disc the authors refer to the works of Dandy 
and of Stookey along this line but fail to men- 
tion Mivter and Barr, who, to our best knowl 
edge, hax e done more to modernize the concep- 
tion of the lesion than anyone else in this coun- 
try 

On the whole, this volume, as Volume I, is 
well illustrated and beautifully bound and 
printed 

Again we are disappointed with the bibliog- 
raphies which seem to us inadequate for a 
work of this size and concept However, again 
we recognize the fact that the authors have 
undertaken a large book and to fill a much 
needed place in orthopedic literature, and ue 
feel that it is a worthwhile volume for anyone 
interested m bone and joint surgery 


Tomographische Diagnostik der Tubekku- 
I.&SRN Kaverne By Kurt Greineder, 
Assistant am Rontgemnstitut der Klinik 
Excerpt from Zeitschrift fur Tuberkulose, 
No 62, IS pages with 24 illustrations Pub- 
lished by Johann Ambrosius Barth, Leipzig, 
1937 Price Rir 3 60 

The value of tomography in the delineation 
of the roentgen findings in pulmonary tubercu- 
losis is detailed in this repnnt The author 
reports, in some detail, eleven advanced cases 
in which the tomographic method permitted 
the demonstration of tuberculous cavities 
which could not be clearly seen m the ordinary 
roentgenogram of the chest In addition, the 
size and position of cavities, their differentia- 
tion from annular shadows and from localized 
pockets of pneumothorax, and the clarification 
of other obscure shadows seen in the ordinary 
roentgenogram can all be determined much 
more definitely by this method In essence, 
these advantages are gained by the obscuration 
of ail structures lying m front or behind the 
plane m which the tomogram was made The 
author does not give any details as to the exact 
method he uses, but this has been fully covered 
in other papers from the Roentgen Institute 
of Professor Chaoul 


Diseases of the Nails By V Pardo- 
CaSTELLO, M D , formerly Assistant Profes- 
sor of Dermatology and Syphilology, Univer- 
sity of Havana, Cuba With a Foreword by 
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ANEURYSM 

Cure of a Traumatic Aneurysm by Radium Therapj 
L Valaeh Strahlentherapie 1637 58, 230 

A man 25 years of age developed an aneurysm of the 
left carotid following a stab wound On admission, the 
circumference of the neck on the right was 17 5 and on 
the left 21 5 cm The author treated him with radium 
in December 1935 the technic being described in de- 
tail. Six months after the last treatment (September, 
1936) the patient was free from symptoms there was a 
smooth scar m the treated area, and the neck measure- 
ments were 17 5 cm (right) and IS cm (left) 

Ernst A Pohle M D Ph D 


ANIMAL EXPERIMENTATION 

Animal Experiments Dealing with the Epilating 
Effect of Roentgen Rays in its Relation to Roentgen 
Dermatitis The Influence of the Treatment Technic 
on this Effect B Dahl Strahlentherapie 1937, 
58, 336 

The author exposed the hind legs of white rats to 
roentgen rays m order to study the relation between 
epilation and shin reaction Technic 180 kv , 20 
cm F S D , 3 mm A1,HVL« 18mm (?) 85 r per 
minute The doses varied from 160 to 3 500 r the 
animals were observed up to 205 days Permanent 
alopecia was obtained after the application of from 1,600 
to 2 240 r which also produced a very marked dermati- 
tis Fractionating and protraction of the dose did not 
influence the relation between epilation and dermatitis 
but only decreased the degree of change as compared 
with the single dose application The comparison of 
three qualities of radiation (ISO kv filtered through 2 
mm Cu + 2 mm A1 ISO kv no filter and 80 kv , 1 
mm A1 or no filter) did not reveal an> influence of the 
ware length on the biologic effect provided that the 
radiation intensities were the same 

Ernst A Poule M D Ph D 


APPARATUS 

The Panzer Dosimeter, an Instrument for the Meas 
urement of All Therapeutic Radiations H Hase 
Strahlentherapie 1937, 58, 161 
This instrument derives its name from the heavy 
lead protection which surrounds it like the armor 
(panzer) of a battleship Its construction is described 
in detail with a brief outline of its applicability in the 
dosage of roentgen rays, stray radiation, and radio- 
active material 

Ernst A Pohue MD.PhD 


A Protective and Adjustment Device for Measuring 
Roentgen Rays m Absolute Units E Hasche 
Strahlcntherame 1937 58. 170 


The author describes an attachment to a shock-proof 
therapy tube which facilitates the determination of the 
r unit, at the same time providing ample protection for 
the observer 

Ernst A Pohle, M D , Ph D 
BONES, ANOMALOUS 

Anomalous Bones of the Wrist and Foot in Relation to 
Injury W Warner Watkins Jour Am Med Assn , 
Jan 23 1937, 108, 270-272 

Dwight lists 12 anomalies represented by distinct 
supernumerary bone formations in and about the 
wrist, any one of which can be mistaken for fracture 

(1) Divided scaphoid {navicular) hone This bone 
usually ossifies from a smgle center but may develop 
from two centers and these may fail to fuse Closely 
akm to this but less frequently seen is the divided 
semilunar (lunate) The cluneal importance of a divided 
scaphoid (or semilunar) is that the condition represents 
a mechanically faulty construction These two bones 
in their articulation with the os magnum (capitate) 
form the keystone of the wnst joint Dislocation for- 
ward on the os magnum occurs more readily, a situation 
hardly compensated for by the fact that reduction can 
he more easily accomplished than is otherwise the 
case The line of division m a subdivided scaphoid or 
semilunar is not a true joint and trauma is usually 
followed by bone reaction along this line of junction 
Such a reaction is difficult to distinguish from that 
which occurs in traumatic fracture with an abortive at- 
tempt at union When a person with such anomalous 
conditions m the wnst attains full growth and enters 
an occupation that subjects the joint to strenuous use and 
repeated trauma the first \-ray examination thereafter 
is very likely to reveal a dense and devitalized bone — 
the typical Preiser or Kienbhck lesion It is quite 
obvious that the management of a case of congenitally 
divided scaphoid, or one that has been divided by some 
old injury, should be quite different from a case of 
recent fracture Therefore the proper interpretation of 
the conditions shown by the x-ray becomes of para- 
mount importance 

(2) Os Iriangitlare or unumted styloid process of lie 
ulna The condition occurs often enough to be a 
matter of importance to industrial surgeons in deter- 
mining whether the separate fragment found by x ray 
examination following an injury to the wnst is a true 
anomalous bone an old fracture with non union or a 
recent fracture 

(3) 1 secondary pisiform bone may exist, seen more 
distal m the carpus than the os tnangulare 

(4) Still more rare is the ulnare externum, a separate 
fragment associated with the cuneiform (tnquetral) 
bone 

(5) The os centrale more often persists as cartilage, 
even in the fully developed wnst In such cases it is 
seen as an area of absent density in the radial side of the 
os magnum When ossified it ma> be joined to the 
scaphoid or, more rarely, may exist as a separate os- 
sicle 
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ANEURYSM 

Cure of a Traumatic Aneurysm by Radium Therapj 
L Valach Strahlentherapie 1937, 58, 230 

A man 25 years of age developed an aneurysm of the 
left carotid following a stab wound On admission the 
circumference of the neck on the right was 17 5 and on 
the left 21 5 cm The author treated him with radium 
in December 1935 the technic being described in de 
tad Six months after the last treatment (September, 
1936) the patient was free from symptoms there was a 
smooth scar m the treated area and the neck measure 
ments were 17 5 cm (right) and IS cm (left) 

Ernst A Pohle M D , Ph D 

ANIMAL EXPERIMENTATION 

Animal Experiments Dealing with the Epdatmg 
Effect of Roentgen Rays m its Relation to Roentgen 
Dermatitis The Influence of the Treatment Techmc 
on this Effect B Dahl Strahlentherapie, 1937, 
58, 336 

The author exposed the hind legs of white rats to 
roentgen rays in order to study the relation between 
epilation and skin reaction Techmc 180 kv , 20 
cm F S D 3 mm A1 HVL W 18 mm ( ? ) 85 r per 
minute The doses varied from 160 to 3 500 r the 
animals were observed up to 205 days Permanent 
alopecia was obtained after the application of from 1,600 
to 2 240 r which also produced a very marked dermati 
tis Fractionating and protraction of the dose did not 
influence the relation between epilation and dermatitis 
but only decreased the degree of change as compared 
with the single dose application The comparison of 
three qualities of radiation (180 kv filtered through 2 
mm Cu + 2 mm A1 180 kv no filter and 80 kv 1 
mm A1 or no filter) did not reveal an> influence of the 
wave length on the biologic effect provided that the 
radiation intensities were the same 

Ernst A Pohle M D Ph D 

APPARATUS 

The Panzer Dosimeter an Instrument for the Meas 
urement of All Therapeutic Radiations H Hase 
Strahlentherapie 1937 58, 161 
This instrument derives its name from the heavy 
lead protection which surrounds it like the armor 
(pan^r) of a battleship Its construction is described 
m detail with a brief outline of its apphcabihtj in the 
dosage of roentgen rays stray radiation and radio- 
active material 

Ernst A Pohle M D Ph D 


A Protective and Adjustment Device for Measuring 
Roentgen Ra>s in Absolute Units E Hasche 
StrahlcntheraDie 1937 58. 170 


The author describes an attachment to a shock-proof 
therapy tube which facilitates the determination of the 
r unit, at the same time providing ample protection for 
the observer 

Ernst A Pohle, M D , Ph D 

BONES, ANOMALOUS 

Anomalous Bones of the Wrist and Foot m Relation to 
Injury W Warner Watkins Jour Am Med Assn 
Jan 23, 1937 108, 270-272 

Dwight lists 12 anomalies represented by distmet 
supernumerary bone formations m and about the 
wnst any one of which can be mistaken for fracture 

(1) Divided scaphoid ( navicular ) bone This bone 
usually ossifies from a smgle center but may develop 
from two centers and these may fail to fuse Closely 
akin to this but less frequently seen is the divided 
semilunar (lunate) The clinical importance of a divided 
scaphoid (or semilunar) is that the condition represents 
a mechanically faulty construction These two bones 
in their articulation with the os magnum (capitate) 
form the keystone of the wrist jomt Dislocation for- 
ward on the os magnum occurs more readily a situation 
hardly compensated for by the fact that reduction can 
be more easily accomplished than is otherwise the 
case The line of division m a subdivided scaphoid or 
semilunar is not a true joint and trauma is usually 
followed by bone reaction along this lme of junction 
Such a reaction is difficult to distinguish from that 
which occurs m traumatic fracture with an abortive at- 
tempt at union When a person with such anomalous 
conditions in the wrist attains full growth and enters 
an occupation that subjects the joint to strenuous use and 
repeated trauma the first \-ray examination thereafter 
is very likely to reveal a dense and devitalized bone — 
the typical Preiser or Kienbbck lesion It is quite 
obvious that the management of a case of congenitally 
divided scaphoid or one that has been divided by seme 
old injury should be quite different from a case of 
recent fracture Therefore the proper interpretation of 
the conditions shown by the x-ray becomes of para- 
mount importance. 

(2) Or Iriangularc or uniimted styloid process of tl e 
ulna The condition occurs often enough to be a 
matter of importance to industrial surgeons in deter- 
mining whether the separate fragment found by x ray 
examination following an injury to the wnst is a true 
anomalous bone an old fracture with non union or a 
recent fracture. 

(3) A secondary pisiform bone may exist, seen more 
distal in the carpus than the os tnangulare. 

(4) Still more rare is the ulnare externum a separate 
fragment associated with the cuneiform (triquetral) 
bone 

(5) The os centrale more often persists as cartilage 
even in the fully developed wnst In such cases it is 
seen as an area of absent density m the radial side of the 
os magnum When ossified, it may be jomed to the 
scaphoid or more rarely maj exist as a separate os 
side 
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(6) The radiale externum is a separate bone fragment 
found just distal to the styloid process of the radius 
It is not associated with the radius but is ass unfused 
tubercle of the scaphoid (navicular) bone 

(7) The epilunatum ts the dorsal Up of the semilunar 
( lunate ) bone which occasionally exists as a separate 
fragment 

(8) The pretrapezium is the distal end of the ridge of 
the trapezium ( multangular majus), which may oc- 
casionally exist as a separate fragment 

(9) The subcapitalum u the distal end of the os 
magnum {.capitate) on the palmar surface, which has 
been found as a separate fragment 

(10) The secondary trapezoid is a free bone found in 
almost the same position as the pretrapezium but arising 
from the base of the second metacarpal bone 

(11) The styloid process of the second metacarpal bone 
may develop independently and remain free or become 
fused with the trapezoid (multangular minus) or os 
magnum (capitate) 

(12) The os vesalianum mantis is a fret bone situated 
at the base of the fifth metacarpal The tubercle for 
the attachment of the extensor carpi ulnans vanes con- 
siderably in size and a fragment of it may exist as a 
separate ossicle 

In the foot and ankle legion there are 12 anomalous 
bones which need to be recognized 

(1) The os tngonum The postenor projecting por 
tion of the astragalus (talus) ts grooved for the tendon 
of the flexor hallucis longus External to this groove is 
a prominent tubercle, the postenor process to which 
the talofibular ligament is attached This process 
vanes greatly in size and shape it is often observed 
developmg as a separate epiphysis in the growing in 
dividual and vanous degrees of fusion are found m the 
adult In about 10 per cent of cases this process or 
tubercle is found as a separate or incompletely fused 
bone 

(2) The ttbiale externum Two structures are called 
by this name One is a sesamoid in the tendon of the 
tibialis posticus, the other is the unfused tuberosity of 
the scaphoid (navicular) bone Both of these are seen 
frequently The sesamoid bone is usually separated 
sufficiently from the scaphoid so that the question of 
fracture is not raised However the unumted epi 
physeal tuberosity or true tibiale externum is often quite 
confusing Since the tendon of the tibialis posticus 
muscle is inserted into this tuberosity and is one of the 
chief muscles of plantar flexion a forcible dorsiflexion 
might and no doubt often does rupture this attach 
ment and along with the tendon injury may detach a 
fragment of bone 

(3) The os peroneum A sesamoid bone in the tendon 
of the peroneus longus where that muscle grooves the 
cuboid bone Its position vanes considerably some 
times well forward under the cuboid at other times more 
postenor beneath the head of the os calcis (calcaneum) 
or in an intermediate position under the calcaneocuboid 
articulation it also vanes much m size shape and 
density and may be subdivided 


(4) The os vesalianum pedis The unfused tuberosity 
at the base of the fifth metatarsal bone 

(5) The secondary os calcis The result of calcifica 
tion m the interosseous cartilage between the antenor 
process of the os calcis (calcaneum) and the scaphoid 
and cuboid This may fuse with the projecting angle 
of the os calcis proper or with the scaphoid or it may 
remain as a ch trnct extra bone 

(6) The t nlermetalarseum This is an extra bone 
located between the internal cuneiform and the first 
two metatarsal bones 

(7) The secondary cuboid This may occur as a 
separate fragment but is usually fused with the scaphoid 
at the lower and outer edge of that bone 

(8) The subdivided interna' cuneiform Of rare 
occurrence 

(9) The inter cuneiform A wedge shaped bone on 

the dorsum of the foot in front of the scaphoid 

(10) 1 divided sesamoid of the great toe A fairly 
frequent anomaly and often misinterpreted as a fracture. 

(11) -1 separate styloid tip of the hbula 

(12) A separate styloid tip of the internal malleolus 

Charles G Sutherland M B (Tor) 

CALCULI 

Observations on the Formation and the Prevention 
of Calculi I Snapper W M. Bendien and A Polak 
British Jour Urol December 1936 8, 337-345 

The authors came to the following conclusion urine 
is a supersaturated solution of many substances Large 
quantities of different substances, practically insoluble 
are present in solution in it This ma> partly be ex 
plained by the simultaneous presence of other so-called 
hydrotropic substances which further the solubility of 
the insoluble salts The hydrotxopic action of urea 
hippunc sahcjlic and mandehc acid is discussed 
Besides this hjdrotropie action of the substances just 
mentioned the presence of different colloids may also 
collaborate to the solution of the insoluble salts Chon 
droitic sulphuric acid and nucleic acid may help speci 
ally to keep the insoluble salts in solution 

However for the calculogenesis the precipitation of 
colloids is more important than the precipitation of 
salts In the formation and the growth of ladnej 
stones flocculation of colloids is the primary process — 
which is followed only by secondary incrustation with 
salts Therefore it must be possible to prevent cal 
culogenesis by preventing precipitation of colloids 
Different organic salts can be used for stabilizing sola 
tions of colloids Experiments show that the hippuric 
acid of the urine must belong to these colloid stabilizing 
substances 

Thus the hippunc acid of the unne might prevent 
formation of stone nuclei b) stabilization of the colloids 
or secondary incrustation by its hydrotropic action 
Administration of sodium benzoate b) mouth djd 
prevent stone formation in rats on CaCOj nch diet 
It also stopped phosphatuna in men and diminished 
renal cohc in patients The authors also state that 
other more powerful stabilizers of the colloids of the 



ABSTRACTS OF CURRENT LITERATURE 


127 


urine (salicylates, mandelates) might be used for this 
purpose 

Davis H Pardoll, M D 

CANCER (DIAGNOSIS) 

Investigations of Blood-serum Lipoids in Cancer and 
Other Cases, Mean Molecular Weight of Free and 
Combined Acids in Blood serum Lipoids of Cancer and 
Other Subjects, Ultra-violet Absorption Measure- 
ments H H Barber and L A Woodward Biochem 
Jour, August, 1936, 30, 1463-1471 (Reprinted by 
permission from British Med Jour , Dec 19, 1936, 
p 104 of Epitome of Current Medical Literature ) 
Barber reports having investigated von Noel's method 
( Strahlentherapie , 1931, 42, 616) of diagnosing cancer 
from the chemical analysis of blood serum lipoid L 
A Woodward in Part II of the same paper reports 
having tested the claim that cancer can be diagnosed 
from the shape of the ultra violet absorption curve 
given by the blood-serum lipoids The chemical analy 
sis consists in the determination of the fatty acid and 
saponification values of the lipoid from which values 
the ‘Krebzahl” is calculated According to von No61, 
Krebzahl values of over 130 are indicative of cancer 
Barber found that the Krebzahl values of 19 specimens 
of blood from advanced cancer cases had a mean of 
205 and a range of 107 to 300, while the values for 22 
specimens from non-cancer cases had a mean of 199 
and a range of 86 to 304 There is no indication from 
these figures that a high Krebzahl is characteristic of 
cancer and Barber suggests that the detection and 
estimation of the acids of low molecular weight gen- 
erally considered to be characteristic of the abnormal 
glycolysis of malignant tumors are not quantitative 
by the methods employed to determine the Krebzahl 
Woodward using a double quartz monochromator 
and photo-electric spectrophotometer measured at ten 
different wa\e lengths the extinction coefficients of the 
alcohol ether solutions of the serum lipoids from nine 
of the cancer cases and 11 of the non-cancer cases in 
vestigated by Barber As only the relative shapes of 
the absorption curves were to be compared corrections 
for variations m the molecular concentrations of the 
lipoids were unnecessary He was unable to find any 
characteristic differences in the curves such as might 
sene as a diagnostic test for cancer Both methods of 
testing the serum lipoids seem therefore to be useless 
for the diagnosis of cancer 


CANCER (THERAPY) 

Supplementary Treatment of Cancer Patients H 
Auler Strahlentherapie 1937, 58, 204 
The author discusses in a \ ery general way some of the 
measures which maj be considered as adjuncts to irra 
illation in the treatment of cancer He mentions medi 
cation, cliemothcrapj vaccines sera hormones catalj 
zers, and also diet In regard to the latter he does not 
advocate the so-called raw food diet but believes that a 


■well varied and balanced diet is the best Climatic 
conditions also may be of importance 

Ernst A Pohle, M D , Ph D 

THE COLON 

Diffuse Adenomatosis of the Colon Fred W Ran- 
kin and Allen E Grimes Jour Am Med Assn Feb 
27 1937 108, 711-715 

Diffuse adenomatosis of the colon as a distinct 
clinical entity has been recognized for many years 
but the histopathology revealing its malignant tend- 
ency has been a more recent contribution which has 
done much to alter modem views with regard to treat- 
ment 

The tumors are usually multiple and widely dis- 
tributed often extending from the anus to the cecum 
but have a tendency to appear approximately eight 
times more frequently in the rectosigmoid and rectum 
than in any other section of the colon This is par- 
ticularly significant in the light of the similar occurrence 
and ratio of distribution of carcinoma of the colon 
It suggests a relationship and studies of large segments 
or the complete colon exhibiting this form of pathologic 
involvement have supported this suspicion 

A familial tendency or hereditary factor has been 
repeatedly sustained by var ius investigators and con- 
forms with their experience 

The terms polyposis " “polypoidosts,” and “diffuse 
adenomatosis” have been frequently used to designate 
the adenomatous hyperplasia "Polyposis ’ may mean 
only one or several polyps while ‘polypoidosis” in- 
dicates that the entire inner surface of the large bowel, 
from the anus to the cecum, contains polyp-hke eleva- 
tions 

The cause of true adenomatosis has not been de- 
termined The origin of the acquired or post-inflam 
matory polyps is quite different and better understood 
Although the etiology of post inflammatory and true 
polvps is accepted as being different, one must not 
forget that the former as well as the true polyps may 
undergo malignant change 

A pathologic study of true poljps of the colon em- 
phasized the potential malignancy of this condition and 
greatly influenced the method of treatment On 
histologic examination the tumors fell readily into 
three major divisions (1) Roughly nodular and in- 
variably pedunculated with no features to indicate that 
they were any more liable to malignant development 
than the normal intestinal mucous membrane, (2) 
polyps showing structural changes m both the epi 
thelial and the connectn e tissue elements — this group is 
often the source of malignancy (3) pol>ps of this 
group ordinarily do not exceed the size of a split pea 
the nodule^ approach cancerous changes before the 
tumor has become large enough to be played on by the 
forces of peristaltic action, which is thought to be in- 
fluential m elongating the tumors 
There is usuallj lutle difficulty in establishing the 
diagnosis if the condition is kept in mind and the 
patient is subjected to a thorough gastro intestinal 
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investigation including roentgenologic examination of 
the barium filled colon 

Charles G Sutherland, M B (Tor ) 


CONTRAST MEDIA 

Epidural Lipiodol in Sciatica G Camere and A 
Verhaeghe £cho Med du Nord, July 26, 1936 6, 
ISO-197 (Reprinted by permission from British Med 
Jour Oct , 10, 1936, p 5S of Epitome of Current 
Medical Literature ) 

According to the authors this treatment, introduced 
in 1924, has recently been reported to have induced 
speedy improvement m 70 per cent of a senes of 1,500 
cases of sciatica The lipiodol is injected mto the con 
nective tissue below the dural sac through the postenor 
mfenor obturating membrane, this has the shape 
and position of a tnangle of which the upper angle is 
formed by the last (that is, the fourth or third) sacral 
spinous process and the lower two angles by the two 
posterior internal sacral tubercles Injected in sufficient 
amount (20 c c is stated to be essential) the lipiodol 
passes up extradurally as high as the second lumbar 
vertebra and sends prolongations along the nerve roots, 
these are bathed in lipiodol in the case of the sacral 
plexus for 10 cm Injection otherwise xery painful 
should be preceded by local anesthesia of the slon (2 c c 
of 2 per cent scurocaine) and injection of the track by 
20 c c of 0 5 per cent solution A wait of fifteen minutes 
now precedes the slow injection of lipiodol, which like 
the anesthetic solution is given through a screw syringe 
such as that of Lafay with a needle not longer than 
5 cm (Longer needles may cause an involuntary lum- 
bar puncture ) To reach the epidural space the syringe 
after being introduced perpendicularly to the obturating 
membrane is tilted downward at 60 degrees at the butt 
and now penetrates the canal upward and parallel with 
its long axis Of the three bony points to be recog 
nized the lower two are usually easily fdt and a punc- 
ture 5 to 7 mm above the line joining them will be 
successful if the upper one only is palpable the needle 
should be put m directly below it The lumbar punc 
ture needle is unsuitable being too long too frail and 
too fine The insertion may be assisted by radiographic 
control 

GYNECOLOGY AND OBSTETRICS 

The Influence of Irradiation of the Thyroid on the 
Chary E Momighano Strahlentherapie 1937 58, 

In order to study the relation between thyroid and 
ovary the author exposed the thyTOid gland of adult 
rabbits to roentgen rays The anterior cervical area 
was irradiated with from 375 to 2,250 r the average 
dose varied between 750 and 1 500 r (1S4 kv / mm 
Zn 23 cm FSD 5 X 7 cm sq field) Four animals 
were exposed at intervals of one month four untreat 
rabbits being kept as controls The histologic 
seen in the thyroid are described m detail and Ulus 


trated by photomicrograms They varied according to 
the dose and the time interval between exposure and 
histologic study Following 375 r there was only 
slight hyperemia of the thyroid while with higher doses 
cystic degeneration with destruction of the follicle 
epithelium and hyperplasia of the interstitial tissue 
occurred The peak of the reaction was seen four 
months after the exposure The ovaries m the same 
animals were also studied histologically and the ob- 
served changes are described and illustrated by photo- 
micrograms It was interesting to note that rabbits 
showing marked changes in the thyroid showed also 
definite histologic changes in the ovaries As a matter 
of fact animals that received 2,250 r over the thyroid 
showed marked atrophy of the ovanes four months 
after the thyroid exposure In other word' irradiation 
of the thyroid led to a true sterilization The author 
emphasizes that in contrast to statements made m the 
literature as to the relatively high radioresistance of the 
thyroid he found the gland definitely radiosensitive 
and refers to his histologic observations 

Ernst A Pohle M D , Ph D 

HEMORRHAGE 

Classification and Treatment of the Hemorrhagic 
Stales Stacy R Mettier and Katbenne Pumance 
Jour Am Med Assn Jail 9 1937 108, 83-86 

The difficulties inherent in the problem of bleeding 
and blood clotting offer limitations in constructing an 
entirely satisfactory classification of the hemorrhagic 
states A classification from a clinical point of view 
may be made depending on the defect m the clotting 
mechanism or the vascular tree 
In addition toa carefully taken historyof the courseof 
the illness and a thorough physical examination labora 
tory aid is necessary for the diagnosis of hemorrhagic 
diseases Since specific nutritional elements are needed 
to maintain the integrity of capillaries and to form 
liver and blood proteins a detailed history of the dietary 
habits of the patient should be recorded 

On the basis of the information gained with regard 
to a familial hemorrhagic tendency the physical signs 
and the abnormalities of the blood the hemorrhagic 
diseases may be classified within limitations 

In a survey of the therapeutic measures rejiealed 
roentgen irradiation over the spleen in suitable dosage 
is given as an excellent means of increasing the num- 
ber of circulating blood platelets in patients with 
idiopathic thrombocy topemc purpura hemorrhagica 
Charles G Sutherland M B (Tor ) 

THE PROSTATE 

Early Diagnosis and Radical Treatment of Carcinoma 
of the Prostate Edward L Keyes and Russell S 
Ferguson. British Jour Urol December 1936 8, 
346-352 

The authors are of the opinion that carcinoma of the 
prostate should be attacked as a curable disease No 
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large proportion of cases wall be controlled unless diag- 
nosed by (aspiration) biopsy before diagnosis is possible 
by rectal touch even with a sound m the urethra 
They propose an operation which with low operative 
mortality promises to compare favorably with the total 
prostatectomy of Young Grave post-operative radium 
burns are preventable by proper technic, and such 
prevention is especially easy to assure m the early 
curable cases 

Davis H Pardoll M D 


The Conservative Treatment of Carcinoma of the 
Prostate Cyril A R Nitch British Jour Urol , 
December 1936 8, 329-336 
The conservative treatment given by the author 
comprises radiotherapy surgery and surgery with 
radiotherapy 

The immediate results of \ ray treatment are often 
excellent but the ultimate results are disappointing 
In some cases x rays cause rapid increase of the growth 
and dissemination The best results are obtained by 
the five field maximum method (Holfelder-Reisner) 
giving a total depth dose of from 150 to 200 per cent on 
the prostate The mtensn e split-dose method of Levitt 
now under trial seems productive of better results At 
present only 6 per cent of the cures can be claimed for 
modern methods of x ray therapy 

The effects of radium are better especially when 
applied m large doses to the rectal vesical and urethral 
surfaces of the prostate Before treatment is com- 
menced a thorough clinical biochemical and radiologi- 
cal examination must be made and a portion of the 
prostate should be removed by electro-resection for 
microscopical examination When renal function tests 
are below normal preliminary drainage of the bladder 
is necessary About 70 mg of radium are used thus 
14 mg to the postero-lateral surfaces 50 mg to the 
vesical surface and 5 mg to the urethral surface 
Though only a few cases have been treated m this 
way the cure rate up to the present has been 28 per 
cent The method is therefore worth an extended 
tnal 

Conservative surgery consists of suprapubic drainage 
transplantation of the ureters and electro-resection 
Transplantation of the ureters into the large intestine 
is preferable to suprapubic drainage but can be per 
formed only in carefully selected cases Electro-resec 
tion is the best palliatne measure for the relief of ob 
struction by growth at the neck of the bladder it is 
of no value when the obstruction is due to invasion of 
the prostatic urethra It is probable that in the future 
electro resection followed by some form of radio- 
therapy will be the method of choice 

Davis H Pardoll M D 

THE SKIN 

Arthropathica Psoriatica Harold Jeghers and Leon 
J Robinson Jour 4m Med Assn March 20 1937 
108, 949-952 


Arthropathica psoriatica (psoriasis arthropathica) as 
a distinct clinical entity has been of particular interest 
since Ahbert in 1822 recognized the occurrence of 
joint pains m psoriasis Bazin in 1860 distinguished 
between psoriasis with arthritis and xvithout arthritis 
and applied the term ‘ psoriasis arthntica ’ to the 
former variety Adrian reviewed the subject in 1903 
and did much to establish this syndrome as a clinical 
entity 

Since cases are so rarely reported the syndrome is 
probably an unfamiliar one O’Leary saw eight in- 
stances of this syndrome among 1 400 cases of psonasis 
In reported eases the dermatologists tend to ignore 
the arthritis while the internists pay little attention 
to the skm lesions 

The diagnosis of true arthropathica psoriatica de- 
pends mamly on the close relationship which the ex- 
acerbation and subsidence of the skm and joint mani- 
festations bear to each other 

Joint manifestations commonly appear a short 
interval (from days to weeks) follow mg a change in the 
form of the psoriasis The skm lesions become erythe 
matous atypically distributed increased m extent and/ 
or pustular The arthritis is usually polyarticular and 
involves both small and large joints Severe sym 
metrical involvement of the terminal joints of the 
fingers and toes has been commented on as common 
and characteristic This may occur whether or not the 
other joints of the fingers and toes are involved There 
is also a striking parallelism between the seventy of the 
skin and joint manifestations 

Psoriatic arthritis lasts from weeks to months but 
may in rare cases persist permanently The skin lesions 
usually subside either spontaneously or after appro- 
priate therapy followed m a few weeks by recession of 
the arthritic symptoms 

The syndrome may be repeated several times at 
yearly or longer intervals A characteristic feature in 
most cases is the marked return of joint function after 
the first or first few attacks However permanent 
joint damage may follow repeated or long standing 
attacks of this syndrome 

The joint lesions are not chai acteristic and may 
resemble either rheumatoid arthritis or osteo arthritis 
The changes vary from slight pen articular swelling 
to actual destructive lesions Intermittent hydro 
arthrosis may occur A typical joint is swollen tender 
and wann to touch and with painful and limited mobil 
lty Ankylosis is rare at the start but may occur later 

The roentgen picture vanes and is not characteristic 
Nanownng of the joint space pen articular swelling 
and slight bone atrophy are common in the early phase 
After repeated or long standing attacks hazy outline 
of the bone roughening of the articular surface de 
structive changes and occasionally hypertrophic reac 
tions which cause ankylosis may appear 

The parallelism between the seventy of the skm and 
joint lesions seems to support the theory that the arthri- 
tis is due to toxic products absorbed from the sk n 
lesions 

Charles G Sutherland M B (Tor ) 
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THE SKULL 

The Roentgenologic Appearance of the Shull in Cases 
of So-called Genuine Epilepsy E Fischel Archtvio 
di Radiologia, March-Apnl, 1930, 114-130 

This is a preliminary report of a study Fischel made 
of the skulls of 21 cases of so called genuine epilepsy 
Many of the skulls showed some though perhaps slight, 
abnormality He feels that the term genuine epilepsy” 
should be limited to those rare instances m which there 
is no roentgenologic, developmental or circulatory 
lesion which might cause the disease 

E T Ledd\ M D 

THE SPINE 

Osteomalacia of the Spinal Column E Meulen 
gracht and A Rothe Meyer Ugeshnft for Laeger 
Oct S, 1936 98, 901-980 (Reprinted by permission 
from British Med Jour , Dec 19 1936, p 101 of 
Epitome of Current Medical Literature ) 

The authors trace the changes in the conceptions of 
the pathology of osteomalacia since Trousseau, in 1S68 
maintained that it was identical with nchets and cur 
able with cod liver oil At the beginning of this cen 
tury osteomalacia was regarded as a disease of the 
endocrine glands Now the swing of the pendulum has 
taken osteomalacia out of the sphere of the endocrine 
glands and identified it as a deficiency disease closely 
related to rickets and traceable to disturbances of 
calcium and phosphorus metabolism due to lack of 
vitamin D 

The authors give an account of four cases of osteo- 
malacia of the spine observed in the course of the past 
three years the ages of the patients being respectively 
58 42 64 and 77 The disease developed in the first 
case in the course of from four to si\ years during which 
the patient was subject to constant pain in the shoul- 
ders back and loins Rapid and striking improvement 
which has now been maintained for over two > ears was 
effected under treatment "with vitamin D and calcium 
In the second case a man had for five y ears systema 


tically lived on an inadequate diet on account of 
his dyspepsia He developed pam in the back, and the 
s rays showed extensive destruction and collapse of the 
dorsal and lumbar vertebra; On a liberal mixed 
dietary including vitamin D and calcium, the pain 
ceased, the progress of the bony disease was arrested, 
and the improvement thus achieved was maintained 
After giving details of the other two cases the authors 
pomt out that common to all was a defective dietary 
over a long period and hour glass deformity and 
collapse of certain vertebra and a remarkably rapid 
and durable recovery in response to the exhibition of 
vitamin D and calcium The authors also give an 
account of a fifth patient a man of 69, who hved by 
himself and who developed not only scurvy due to his 
defective diet but also radiologically demonstrable de 
formity of the lumbar \ ertebra 

TUMORS (DIAGNOSIS) 

Tumors of the Mediastinum Arising from the Reticu 
lo-endothehal System Roentgenologically Considered 
\V G Herrman Jour Med Soc New Jersey, Decern 
ber, 1936, 33, 693-095 

Because of the inaccessibility of mediastinal tumors 
and the rarity of mediastinal biopsies the roentgenol 
ogist carries a great responsibility in such conditions 
Careful fluoroscopy is the first procedure with an 
intensive study in various positions Radiographs 
should then be taken in positions determined by 
fluoroscopy as being most helpful including postero- 
antenor lateral, and oblique views The use of iodized 
oil artificial pneumothorax and banum may help in 
localization as well Substernal thyroid enlarged 
thymus bemgu tumors such as dermoids and neuro- 
mas must be differentiated Aneurysms often prove 
very difficult to differentiate Metastatic malignant 
tumors lymphosarcomas and Hodgkin s disease are 
other considerations Sensitiveness of tumors to 
radiation therapy may help in diagnosis 

W A Sodeman, M D 
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GROSS ANATOMIC CHANGES IN THE LUNGS 1 

By PHILIP HILLKOWITZ, M D , Denver, Colo 


I N interpreting an x-ray plate the roent- 
genologist conceives in his mind’s eye 
a picture of the actual condition of 
the organ or tissues, as translated from 
the shadow into a visual image on the 
retina He is, or should be, therefore, 
familiar with the pathologic alterations 
underlying the structures under observa- 
tion which necessarily implies some knowl- 
edge of the various morbid processes and 
their effects on the several organ systems 
and separate organs We must bear with 
the pathologist in his pardonable assump- 
tion that pathologic anatomy and histology 
are the groundwork for scientific diagnosis 
and treatment of disease and should con- 
stitute an important part of the training 
of the internist, the surgeon, and par- 
ticularly the roentgenologist Yet, even 
the specialist in pathology is not often m 
a position to get a close view of diseased 
organs or tissues as they actually are in 
the living pulsating individual When 
seen m the morgue at the autopsy table, 
or in the laboratory after operative re- 
moval, the picture is not quite hke that 
seen by the surgeon m vivo when the cir- 
culation m the parts is still intact, and 
the colors and nuances of the structure 
are still alive hluch less true to reality 
is the appearance after immersion m pre- 
servatives and fixatives Immeasurably 



distorted are the tissue cells when viewed 
under the microscope after undergoing 
the processes of fixation and differential 
staining with dyes While we make our 
fine diagnosis by these valuable methods, 
the structures are not seen in their actual 
reality However, like the archeologist 
or the geologist, we reconstruct from the 
altered material remains a good working 
image of what the organ or tissue would 
be hke if observed under ideal conditions 
The task is far more difficult for the 
roentgenologist who has to base his inter- 
pretation on lights and shadows, yet, 
armed by his fundamental knowledge of 
the underlying lesion and the results of 
research of investigators in this field, he 
brings his talent to the service of the col- 
leagues who consult him His fund of 
experience will be greatly heightened when 
he personally follows his diagnoses through 
the surgery into the laboratory, and in 
the inevitably fatal cases to the morgue 
The visual impressions thus gamed are 
much more valuable than text-book il- 
lustrations, serviceable as those are, and 
will amply repay the tune spent and 
greatly enhance his usefulness 

In the following sketches of the gross 
anatomy of the principal lesions of the 
lung, I shall endeavor to present only the 
high lights of the naked eye appearance 
with the hope that it will stimulate more de- 
tailed study in the special books and mono- 
graphs on this comprehensive subject 
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PNEUMONIA 

In but few organs of the body is the 
contrast between the normal and the dis- 
eased so striking as in lobar pneumonia 
Within a couple of days, the gray colored 
crepitant air-filled organ is converted into 
a red or reddish-gray sohd and fnable 
substance, to which has been given the 
classical term hepatization because of its 
resemblance to liver tissue The consoli- 
dation is due to the outpouring of an exu- 
date in the alveoli, displacing the air con- 
tent, and filling the lumen with a fibrinous 
liquid which soon gels, giving the organ a 
sohd consistence On cutting mto it, one 
finds a dry surface, with the fibrin plugs 
protruding from the bronchioles which 
lend the transected parts a granular ap- 
pearance The organ does not collapse 
when the thorax is opened and sinks when 
placed in water It should be distinctly 
emphasized that despite its name the proc- 
ess does not necessarily involve the whole 
of the lobe or lobes but may affect only a 
portion. The extent of the involvement 
is due to several factors which for lack of 
space can only be mentioned here — the 
age of the individual, his resistance, and 
the virulence of the invading organism 
The classification of pneumonia in its 
several stages of engorgement, red hepati- 
zation, gray hepatization, and resolution, 
so dear to the heart of the older writers 
of text-books, are not given their former 
prominence We know now that some of 
these may be found at the same time in 
different portions of the lung due to the 
fact that the process is one of continuity, 
progressing from the hilus to the pleural 
surface 

In red hepatization the exudate in the 
alveoli contains many red blood cells which 
have escaped from the capillaries in the 
walls and give the organ the characteris- 
tic red or reddish-gray color In the 
next stage, that of gray hepatization, the 
erythrocytes have disappeared, the capil- 
laries in the septa are compressed by the 
exudate, and the color of the organ is dis- 
tinct gray or grayish-yellow In the stage 


of resolution there is a rapid liquefaction 
and absorption or discharge of the alveolar 
contents and correspondingly a return of 
the air mto the sacs 
The distinction between lobar and lobu- 
lar pneumonia is nowadays not given 
the prominence it once held The patho- 
logic process is practically the same, the 
extent of involvements as above mentioned 
varying with the virulence of the causa- 
tive micro-organism and the age of the 
individual The lobular or bronchopneu- 
monia type is seen particularly in the 
young and the aged 

In rare cases, instead of resolution and 
a resorption of the exudate in the alveoh, 
there may be organization — the produc- 
tion fibrous tissue which fills the air sacs 
and shuts out the air The process is 
known as a carmfication of the lung 
In this connection, it may be well to 
describe lung abscess which may arise as 
a complication of pneumonia but more 
frequently of bronchogenic origin, due to 
the extension of a putrid bronchitis, the 
aspiration of a foreign substance, rupture 
of a cancer of the esophagus, etc Here we 
have a destruction of the lung parenchyma, 
with formation of a creamy pus which 
may or may not be of foul odor, depending 
on the kind of infecting organisms 
It is interesting to note that lung ab- 
scess is seen three times more often in the 
right lung than in the left due to the more 
vertical course of the right bronchus The 
abscess wall is ragged and tears easily 
Sometimes in older cavities, it consists 
of a fibrous capsule 

In the similar lesion of gangrene of the 
lung, putrefactive processes are evident 
The greenish or brownish softened tissue 
and dirty fluid emit an offensive odor 
Large areas may be thus affected 

EMBOLISM AND INFARCTION OF THE LUNG 

These unfortunate complications oc- 
curring after operative procedures, es- 
pecially on the pelvic organs, and m chrome 
valvular disease of the heart, lead to an 
obstruction of the circulation m the affected 
part with the formation of a dark red 
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triangular area having its base on the 
pleural surface and the apex at the point 
of obstruction The size of the necrosed 
area vanes with the size of the nutnent 
vessel In sudden death a large embolus 
may be found at the bifurcation of the 
pulmonary artery on one of the mam 
branches In the smaller vessels it may 
produce definite symptoms and certain 
charactenstic shadows in the roentgeno- 
gram 

BRONCHIECTASIS 

With the introduction of hpiodol into 
roentgenologic technic the diagnosis of 
this condition has been greatly facilitated 
The bronchus may show a diffuse cylin- 
drical or sac- like widening The walls 
may be thinned out, producing hernial 
protrusions with accompanying atrophy 
or disappearance of the mucous membrane 
On the other hand, there may be a thicken- 
ing of the walls with hypertrophy of the 
mucosa and formation of polypoid eleva- 
tions which may be mistaken for tumors 
Some dilated bronchi may show alternat- 
ing grooves and projections on the inner 
surfaces The bronchiectases may ulcer- 
ate and form large cavities, particularly 
in tuberculosis 

ATELECTASIS 

Of great interest to the roentgenologist 
is this condition in which the alveoli be- 
come airless Leaving out of considera- 
tion the congenital type, we may consider 
the atelectasis due to compression as seen 
in empyema, pneumothorax, or serous 
effusion or pressure of a tumor, or enlarge- 
ment of the heart Another and fre- 
quent cause is obstruction of a bronchus 
by mucus or a foreign body An ex- 
treme example of atelectasis is acute mas- 
sive collapse of the lung In all these 
cases the portion involved is airless, firm 
and retracted, and of a bluish or grayish 
color 

EMPHISEMV 

The opposite of the previous condition, 
emphysema, is manifested by an increased 
distention of the alveoli The lungs are 


voluminous and cover the pericardial 
sac completely Blebs project from the 
surface, and the margins are rounded 
The lung pits on pressure and has a char- 
actenstic pillowy feel 

TUBERCULOSIS OF THE LUNG 

The picture in this disease is one of great 
complexity It differs greatly in accord- 
ance with the dose, % e , the number of 
bacilli invading the tissue and the resist- 
ance of the patient It also vanes as 
to whether the infection is primary or 
secondary The former occurs m children 
who for the first time are attacked by the 
tubercle bacillus, and who, therefore, have 
not had the benefits of the immunizing 
process of previous minor invasions Time 
does not permit a detailed exposition of 
the pathogenesis in tuberculosis, which is 
so essential to an understanding of the 
gross and microscopic lesions of this im- 
portant malady William Snow Miller’s 
conception of the acinus as the unit of the 
lung which is discussed in this symposium 
also throws hght on the pathology and is 
likewise illuminating m tuberculosis of 
the lung 

In the primary tuberculosis of child- 
hood there are one or more caseous areas 
of greater or lesser extent — in effect, 
patches of tuberculous bronchopneumonia, 
also miliary nodules m the vicinity Char- 
actenstic of the primary ongm is the pres- 
ence of chains of minute nodules along 
the lymphatics leading to the regional 
lymph nodes which are markedly enlarged 
and caseous 

In secondary tuberculous infection of 
the lung, by far the most frequent, we 
have a great variety of gross lesions which 
it is difficult to classify satisfactorily Ac- 
cording to Boyd, we may, as a matter of 
convenience, divide the cases into the 
fibrocaseous type, caseous pneumonia, and 
acute miliary tuberculosis In fibroca- 
seous or ulcerative tuberculosis of the 
lung we may see one or several cavities, 
usually situated near the apex They 
have rather smooth, thickened fibrous 
avails, occasionally an intact bronchus or 



134 


RADIOLOGY 


blood vessel may wend its way across the 
cavity In the adjoining tissue and more 
or less distant areas are opaque solid le- 
sions of gray color and of varying size, 
down to minute miliar}' lesions m the 
lower portion There are, of course, in- 
finite gradations of this gross pathologic 
picture, depending on the play of con- 
tending forces, of the size of the dose of 
tubercle bacilli versus the resistance of 
the individual Here the roentgenologist 
has been of immense assistance to the 
clinician in interpreting the shadows on 
his plate in terms of pathologic anatomy 
The acinar umt, as it is invaded by the 
tubercle bacillus with the involvement 
of the respiratory bronchiole by granula- 
tion tissue, the exudate, pounng mto the 
alveolus or its collapse by inflammation 
of the septa, constitute a key to the ex- 
planation of the gross appearance as seen 
in reality or on the shadow The white 
strands on the cut surface, the thickening 
of the bronchi of the blood vessels and of 
the pleura are indications of fibrosis, the 
conservative productive process 

In tuberculous caseous pneumonia, we 
see a large portion or all of a lobe or even 
of the entire lung converted mto a solid 
mass, not unlike the appearance of gray 
hepatization in pneumonia It may also 
be mistaken for a primary carcinoma of 
the lung The lymph nodes are likewise 
apt to be mvolved m the caseous process 
In the acute miliary type, the lungs are 
studded with miliary tubercles more or 
less translucent, the later lesions being 
opaque and caseous 

Syphilis need only be mentioned by 
name as its occurrence is rare and diffi- 
cult of differentiation from tuberculosis 
Hodgkin's disease, also quite rare, is al- 
luded to because of a case seen m consul- 
tation with Hr Wasson, in which cavities 
were present and the diagnosis was made 
only by microscopic examination 


importance Formerly considered a ranty, 
it now ranks second only to carcinoma 
of the stomach Whether the greater 
incidence is due to better methods of di- 
agnosis or to an actual increase is beside 
the point The roentgenologist should 
always keep the possibility in mind Be- 
nign neoplasms are rare in comparison 
with the malignant, usually carcinoma 
Growths resembling round-cell sarcoma, 
and so diagnosed, have been found on 
closer investigation to be of epithelial ori- 
gin 

The great majority of primary carci- 
nomas of the lung (90 per cent) constitute 
the so-called hilus type which originates 
m the bronchus from whence it spreads 
through the bronchial tree mto the sur- 
rounding lung substance, producing a gray 
mass often enlarged in size by the involve- 
ment of the neighboring lymph nodes. 
The growth is usually firm but occasionally 
undergoes necrosis and may be the seat 
of abscess or cavity formation By pres- 
sure on a bronchus it may cause atelec- 
tasis of a portion of the lung or a bronchi- 
ectasis 

In a small proportion the tumors are of 
minute size, just palpable to the finger and 
resembling miliary tuberculosis There 
is still a rare diffuse form of primary car- 
cinoma of the lung involving a whole lobe, 
which may be mistaken for a pneumonia 

DISCUSSION 

Dr Philip Hillkowitz (closing) I 
have little to add except to say that we 
were greatly stimulated by Dr Dunham’s 
challenge to the pathologists and physiolo- 
gists to clear up a great many points that 
we do not know 

It has always been a great pleasure to 
have our colleagues m the roentgenological 
field come to the pathologists and stimu- 
late us by these perplexing questions It 
is always productive of progress 


tumors of the lung 


In the last decade or two primary car- 
cinoma of the lung has assumed a marked 



CRANIAL DYSPLASIAS OF PITUITARY ORIGIN' 

By HECTOR MORTIMER, GEORGE LEVENE, and ALLAN WINTER ROWE* 

From the Department of Biochemistry, McGill University, Montreal, Canada, and the Evans 
Memorial for Clinical Research and N|uro-endocnne Research, Boston 

1 

PART I 


O UR interest in the proportions and 
architectural structure of the hu- 
man skull, as seen in cranial skia- 
grams, dates from the observation by the 
semor author, m 1932, of changes sugges- 
tive of such as are known to occur m acro- 
megaly, in a male of 26 years — the subject 
of catatonic dementia prascox 

When first seen, this patient had been 
about a year m Worcester State Hospital 
and had been studied for over seven months 
by the research service (1) In view of this 
finding, certain facts m the patient’s history 
were of special interest 

Described as normal at birth, he walked 
at one year, but at the age of three he 
showed a “weakness of the legs’’ and was 
unable to walk for several months At 
eight or nine he suffered from leg pains, 
described at the tune as “growing pains ” 
There was a history of trauma to the face 
by a baseball bat at the age of twelve, to 
which was subsequently attributed the 
frequent frontal headaches of which he 
later complained, as well as the nasal sep- 
tum deviation for which he underwent an 
operation when IS years old 

When about fourteen or fifteen years old 
he grew rapidly so that, from bemg a boy 
of average size in pubhc school, he found 
himself, when he entered high school, to 
be one of the tallest boys, not only m his 
class, but m the school 

In public school his scholastic record 
had been good, but in high school he failed 
markedly in performance and, since he was 
ambitious, tlus was one of the earliest 


1 A preliminary report on this material was made 
at the annual meeting of the Association for the Study 
of Internal Secretions at Milwaukee June 12, 1933 
* Deceased Dec C, 1934 


causes of his self-dissatisfaction While 
in high school he suffered greatly from 
fatigue and frequently complained of head- 
ache, vertigo, and occasionally of diplopia 
When examined at the age of 26, m 1932, 
he showed no evidence of any organic dis- 
ease, but the data derived from the first 
month’s intensive physiological study 
showed deviations from normal limits highly 
suggestive of disturbed pituitary function 
(2) The second month’s study, carried 
out after an interval of two months, gave 
the data which, while not within normal 
limits, did not pomt so strongly to pitui- 
tary implication, and a final month’s 
study, done after a further intermission of 
two months, gave data which materially 
were within low normal limits 

The patient's psychiatric state during 
these three periods also showed variation 
During the first he was in well marked 
catatoma, during the second he was “re- 
acting” and excitement was dominant, 
while during the third he “recovered” to 
the extent that he could usefully be em- 
ployed in clerical work m the hospital 
office 

Assuming for the purpose of further in- 
vestigation that the changes in physio- 
logic function levels were not primarily 
of psychogenic origin, but might be re- 
lated to disturbance of pituitary function, 
it became a matter of great clinical in- 
terest to see whether he bore any stigmata 
of past growth disturbance, either of under- 
or over-active nature 

His height was 1S1 6 cm , trunk height 
95 7 cm , so that his sitting height index 
was 0 526, his span was 67 mm greater 
than his height — proportions which are 
by no means abnormal, despite the burst 
of growth reported m the history When 
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blood vessel may wend its way across the 
cavity In the adjoining tissue and more 
or less distant areas are opaque solid le- 
sions of gray color and of varying size, 
down to minute miliary lesions in the 
lower portion There are, of course, in- 
finite gradations of this gross pathologic 
picture, depending on the play of con- 
tending forces, of the size of the dose of 
tubercle bacilli versus the resistance of 
the individual Here the roentgenologist 
has been of immense assistance to the 
clinician in interpreting the shadows on 
his plate in terms of pathologic anatomy 
The acinar unit, as it is mvaded by the 
tubercle bacillus with the involvement 
of the respiratory bronchiole by granula- 
tion tissue, the exudate, pouring mto the 
alveolus or its collapse by inflammation 
of the septa, constitute a key to the ex- 
planation of the gross appearance as seen 
in reality or on the shadow The white 
strands on the cut surface, the thickening 
of the bronchi of the blood vessels and of 
the pleura are indications of fibrosis, the 
conservative productive process 

In tuberculous caseous pneumonia, we 
see a large portion or all of a lobe or even 
of the entire lung converted mto a solid 
mass, not unlike the appearance of gray 
hepatization in pneumonia It may also 
be mistaken for a primary carcinoma of 
the lung The lymph nodes are likewise 
apt to be involved in the caseous process 
In the acute miliary type, the lungs are 
studded with miliary tubercles more or 
less translucent, the later lesions being 
opaque and caseous 

Syphilis need only be mentioned by 
name as its occurrence is rare and diffi- 
cult of differentiation from tuberculosis 
Hodgkin's disease, also quite rare, is al- 
luded to because of a case seen m consul- 
tation with Dr Wasson, m which cavities 
were present and the diagnosis was made 
only by microscopic examination 


importance Formerly considered a rarity, 
it now ranks second only to carcmonia 
of the stomach Whether the greater 
incidence is due to better methods of di- 
agnosis or to an actual increase is beside 
the point The roentgenologist should 
always keep the possibility in mind Be- 
nign neoplasms are rare m comparison 
with the malignant, usually carcinoma 
Growths resembling round-cell sarcoma, 
and so diagnosed, have been found on 
closer investigation to be of epithelial ori- 
gin 

The great majority of primary carci- 
nomas of the lung (90 per cent) constitute 
the so-called hilus type which originates 
m the bronchus from whence it spreads 
through the bronchial tree mto the sur- 
rounding lung substance, producing a gray 
mass often enlarged m size by the involve- 
ment of the neighboring lymph nodes 
The growth is usually firm but occasionally 
undergoes necrosis and may be the seat 
of abscess or cavity formation By pres- 
sure on a bronchus it may cause atelec- 
tasis of a portion of the lung or a bronchi- 
ectasis 

In a small proportion the tumors are of 
minute size, just palpable to the finger and 
resembling miliary tuberculosis There 
is still a rare diffuse form of primary car- 
cinoma of the lung involving a whole lobe, 
which may be mistaken for a pneumonia 

DISCUSSION 

Dr Philip Hillkowitz (dosing) I 
have little to add except to say that we 
were greatly stimulated by Dr Dunham’s 
challenge to the pathologists and physiolo- 
gists to dear up a great many points that 
we do not know 

It has always been a great pleasure to 
have our colleagues m the roentgenological 
Geld come to the pathologists and stimu- 
late us by these perplexing questions It 
is always productive of progress 


tumors of the lung 


In the last decade or two primary car- 
cinoma of the lung has assumed a marked 
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as well as that of most recent acquisition 
in phytogeny, is “mind ” It is obvious 
that for the purpose of investigation 
a s tan dpoint had been assumed which fa- 
vored the physiogemc rather than the 
psychogenic etiology of mental disease 
The first step in the utilization of this 
lead was a scrutiny of the cranial skiagrams 
of all patients previously studied by the re- 
search service At that time between 60 
and 70 males, between the ages of 20 and 
40 years, had been fully investigated un- 
der Hoskins’ “seven-month plan" (3) 
All had had cranial skiagrams taken and 
these were examined by the senior author 
with Dr Hoskins and Dr Sleeper, the 
identity of the patients not being known 
Of this number, 11 were found to show defi- 
nite hyperostosis and hyperpneumatiza- 
tion, allowing them to be grouped with the 
original case The significance of the 
changes seen in these crania became 
evident when they were compared with the 
skiagram of a female patient, not studied 
in the research service, an acromegalic 
twee operated upon by Dr Cushing for 
eosinophilic adenoma of the pituitary, who 
since had become demented At the tune 
of the second operation the hospital case- 
notes contained a statement that the 
thickness of the skull at the vertex was 15 
mm The 11 cases found showed changes 
s i mi l ar m type, though less m degree, to 
the changes evident m this known acrome- 
galic, with the exception that none of the 
11 showed any abnormality of the sella 
turcica 

Since these skiagrams had been taken to 
ascertain the condition of the sella, it be- 
came evident that there had been a tend- 
ency to report on the condition of this 
structure, omitting to observe the general 
cranial change, or to have accounted for it, 
if seen, by the fact that there is considerable 
normal variation in human crania It 
was evident that, clinically at least, there 
was a tendency to focus disproportionate 
attention on variations of size and shape of 
the sella, as indices of pituitary func- 
tion In other words, observers tended 
to fail to see the “forest” of evidence of 


general and differential cranial change for 
the “trees” of the sella turcica We had 
subsequently cause to regret this fact, 
when it was found, in certain cases of spe- 
cial interest studied in the past, that only 
a circumscribed sellar skiagram had been 
taken, from which little information could 
be derived beyond the fact that the pi- 
tuitary fossa was normal in size and had 
not undergone structural change 

Naturally it was recognized that there is 
considerable variation m developmental 
proportion and architectural structure m 
human crania and that there may be many 
influences responsible for this Apart from 
the effects of disease, congenital or ac- 
quired, local or general, it is usually ad- 
mitted that race and family, sex and age, 
nurture and nourishment are important 
factors, whatever may be the mechanisms 
by which they act 

It did appear reasonable, however, that 
a radiologist, routmely inspecting a large 
number of cranial skiagrams from any 
given population, even though composed 
of mixed racial elements, would in the 
course of the observation become im- 
pressed, consciously or unconsciously, with 
the degree of average variation, beyond 
which at either extreme he would have 
little difficulty in recognizing degrees of 
abnormality, although he might be unable 
to suggest a causal mechanism Also 
such observations would not be of lessened 
value just because the zone of average 
cranial growth, in the population, had not 
been delimited by recorded measurements 
derived from roentgenologic studies 

This point of view was discussed with 
several roentgenologists of wde experience 
who found themselves in agreement with 
it The skiagrams of the 11 cases from 
Worcester State Hospital were next ex- 
amined by one of us (G L ), who com- 
pared them with skiagrams of acrome- 
galics, previously studied in that in- 
stitution, and his opinion was that none 
of the crania was normal All showed 
changes similar to those seen m the diag- 
nosed acromegalics one to a “slight” 
degree, four moderate” in degree, and 
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Fig 1 Patient, F G , aged 20 years, male 
No 4,254, Worcester State Hospital Diagnosis 
Catatonic dementia pracox. 


viewing this patient naked, however, one 
was struck by the fact that, while the ex- 
tremities were heavy in both bone and 
musculature, the thorax was poorly de- 
veloped and poorly clad There was well 
marked dorsal kyphosis, the cfun was 
prominent and held high, the forehead 
seemed receding with prominent supra- 
orbital ridges, and the body was held in 
a slouch with flexion of the knees, slight 
genu valgum, and eversion of the feet, 
which were slightly flat — the whole pre- 
sented a picture not unlike the posture in 
some acromegalics 

The cranial skiagram (Fig 1) is of 
particular interest The whole calvaria 
is thick, particularly in the frontal bone, 
the inner table of which is thicker and 
denser than normal, a sderosing process 
apparently having extended from the inner 
table into the adjacent middle table, 
which seems to have undergone earlier some 
degree of “expansion ” 

The prominence of the supra-orbital 
ndges here seems to be related to the de- 
velopment of the frontal sinuses which, 
while not extensive vertically, are large m 
their lateral and anteroposterior diame- 
ters The maxillary antra are large, 
as are the mastoid air cells The whole 
face is well pneumatized and there is a 


slight degree of prognathism, which is 
somewhat greater than is shown in the 
skiagram owing to part of the film having 
been cut off anteriorly There is well 
marked synostosis of the coronal suture, 
which, m view of the patient’s age, cannot 
be regarded as entirely normal The sella 
turcica is normal 

A general cluneal impression at that 
time seemed to warrant the provisional 
description of such a cranium as “sub- 
acromegalic,” and we fdt inclined to the 
view that during adolescence this patient 
had had a transitory hyperpituitarism 
which had manifested itself in his general 
body conformation as well as m his cranial 
proportions and structure 

At this stage it occurred to us that the 
recognition of such conditions might pos- 
sibly serve as a "lead” to a wider concept 
of the mam problem under study Here 
was a psychotic patient, apparently free 
of organic disease, in whom there was 
some evidence of disturbed pituitary func- 
tion, indicated by data acquired from ob- 
jective physiological tests earned out over 
a period of seven months This dis- 
turbance had been most profound when 
the psychosis was deepest, and as the find- 
mgs approached normality the patient 
passed through a stage of psychiatnc im- 
provement, to relative recovery of samty 
Also, with a definite history of an emotional 
and mental change m the second decade of 
life, he had in that same decade as the re- 
sult of his vanous growth processes ac- 
quired a bodily conformation which could 
not be regarded as “normal” m that it 
did suggest a definite, though slight, de- 
gree of acromegaly Furthermore, stig- 
mata of such processes in the past were rec- 
ognizable m the cranial skiagram 

As a hypothesis it might reasonably be 
argued that his psychiatnc condition might 
owe its fundamental etiology, perhaps in 
part, to abnormal functioning of those 
factors which regulate and control growth 
and development m the widest sense, in 
which must be included, not only bone and 
muscle, but also the central nervous sys- 
tem whose most highly evolved function. 
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quate number of cases, as well as the full- 
ness of the studies already done, and the 
accessibility of the data Of the first 
1,000 patients studied, all of whom had 
been referred as possible endocrine cases, 40 
per cent had been shown not to be endo- 
crine and these would serve usefully as 
control material m chec k i n g findings It 
was also an advantage that organic dis- 
eases, which might add a complicating 
factor, could largely be excluded, and 
the cases were referred from such a wide 
area and the various racial stocks were 
sufficiently present to provide a repre- 
sentative American population But the 
chief advantage lay in the fact that whether 
or not, m the case of any individual, an en- 
docrine factor could be demonstrated, at 
least he was “known” physiologically as 
to the degree of his normality or abnor- 
mality, which fact might subsequently aid 
in the evaluation of the possible signifi- 
cance of any such smgle datum as might 
have been found in the cranial skiagram 
The general plan of the investigation was 
to study all cranial skiagrams on file in 
the institution, without the identity or 
diagnosis of the case being disclosed to 
the examiners, who selected all those 
which seemed definitely to be dysplastic, 
stating the facts on which they based their 
opinion The final diagnosis on record 
after one or more periods of physiological 
study was then added to the hst of the dys- 
plastic cases This method seemed to be 
reasonably secure m its objectivity 

It was felt that, from the clinical craruo- 
logical viewpoint, postero-antenor and 
lateral cranial skiagrams should be as in- 
formative and as vahd as projection or 
orthodiagraphic drawings of dried crania, 
on which to form an estimate of the differ- 
ential growth record, beside giving an ac- 
curate impression of density and of archi- 
tectural structure, whether normal or patho- 
logical We were, of course, aware that dis- 
tortions did arise due to radiographic tech- 
nic, but a preliminary study of dried cra nia , 
which were measured both by microm- 
eter calipers and on the skiagrams, made 
with a standard technic, convinced us that 


these would not really invalidate this 
method of study 

There is, however, at first a twofold 
disadvantage in the use of the cranial 
skiagram for this purpose Craruologists 
have not as a rule used x-rays in the ex- 
amination of their material, so that there 
are cer tain omissions in observation of 
structure, and the radiographic changes 
concomitant to the conditions they de- 
scribe have to be inferred Also, in such 
an informative disease as acromegaly, much 
of the authoritative work on the changes 
produced in the skull had been done be- 
fore current use was made of the skiagram 
as a diagnostic agent, so that accurate de- 
scription of early change or change of 
slight degree is lacking Full description 
had to await postmortem examination, by 
which time the disease had as a rule ex- 
isted many years, with the possibility of 
factors either secondary to the pituitary 
condition, or even relatively unconnected 
with it, markedly altering the final picture 

Smce our interest in cranial dysplasia 
had arisen from the “subacromegalic” 
type, our first attention was directed to 
the consideration of all the varying effects 
which acromegaly may produce on the 
cranium, both m its proportions and m 
its structure 

THE CRANIAL CHANGES IN ACROMEGALY 

For a full appreciation of the possible 
variety of changes which the acromegalic 
process may produce m the human sk ull , 
we thought it desirable to review the find- 
ings recorded, from the first recognition of 
the condition as a syndrome associated 
with pituitary tumor by Mane, onwards, 
as cases were reported in the world litera- 
ture It should be borne m mind that al- 
though the later summarized descriptions 
of the pathological findings are more 
authontative, being backed by a greater 
number of cases, they m no way con- 
tradict or diminish the value of the earher 
observations as findings, although disa- 
greement may arise with the inter- 
pretation put upon the findings, m offenng 
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in six cases to a “well marked” extent At 
this pomt it may be of interest to note that 
on June S, 1932, when Dr A W Rowe re- 
viewed the data on 32 cases, studied under 
the “seven-month plan” (3) at Worcester 
State Hospital, for the purpose of endo- 
crine diagnosis, six of these 11 cases were 
included, unknown to Dr Rowe Five 
of them he diagnosed as “pituitary dys- 
function” and in the sixth he suggested 
the possibility of this condition as a factor 
in the case Four of the cases showed ab- 
normal growth of body hair, in two re- 
stricted to the sacral region, and m another 
it was so generalized and abundant as to 
give the patient a pithecoid appearance 
One patient was tall and described as 
“eunuchoid,” while another, aged 16, was 
179 5 cm in height, with a sitting height 
index of 0 511 and a history of rapid growth 
m the previous two years His frame was 
powerful, with very large hands and feet 
There was marked dorsal kyphosis and 
lumbar lordosis The ears were ‘ ‘very large” 
and the lips “prominent and thick ” The 
lower jaw was heavy and the general ap- 
pearance suggested acromegaly 

It was, of course, obvious that a senes 
of 11 cases was inadequate to indicate 
the possible frequency with which a dys- 
pituitansm in the adult, recognizable 
physiologically, might correlate with an 
earlier dyspituitansm during the growth 
period, whose imprint on cranial form and 
structure would remain for subsequent rec- 
ognition in the cranial skiagram 

While it might seem more reasonable to 
suppose that adult dyspituitansm would 
be most likely to occur in those whose 
glandular function during growth had 
been unstable, the possibility of the con- 
dition developing in cases m which the 
growth penod had been uneventful had to 
be admitted Nor could it be inferred from 
such a senes whether or not a general dis- 
turbance of the endocnne control of so- 
matic growth might be a fundamental 
factor m the later production of mental 
disability 

The problem seemed to formulate it- 
self as three questions 


(1) What is the frequency of occurrence, 
in a significantly large group of adults who 
are free of organic disease, of such in- 
dividual vanance from average cranial 
form and structure that the skull can be 
regarded as dysplastvc? 

(2) If, on. the evidence already existing, 
the assumption is made that the pitui- 
tary gland plays a dominant r61e in the 
matter of cranial form and structure, what 
proportion of individuals manifesting cra- 
nial dysplasia can be shown independently 
to offer other evidence of pituitary disa- 
bility'* 

(3) What is the frequency of occurrence 
of mental disability or disease in individuals 
who show both cranial dysplasia and physio- 
logical evidence of disturbed pituitary 
function? 

In order to carry out the investigations 
necessary to answer these questions, it 
was decided to continue the inquiry at 
the Evans Memorial Hospital, in Boston, 
where for many years Rowe (4) and his 
co-workers had been engaged m studying 
the physiologic data acquired from a large 
senes of patients referred for endocnne 
diagnosis, and had in use a diagnostic 
method based on a preliminary compre- 
hensive general medical examination of 
the patient, amplified by a large senes of 
objective tests by which the mdivadual’s 
physiologic function level could be es- 
timated 

There were then on file very complete 
records of 4,000 cases studied by this 
method, which included lateral and postero- 
antenor cranial skiagrams of 3,000 of 
them, all of which had already been “read” 
by one of us (G L ) and his opinion re- 
corded This group included both sexes, 
children and adolescents as well as adults 
The fact that such a group constitutes a 
special or selected population has certain 
advantages, which outweigh the inherent 
disadvantage that figures so denved are 
probably not applicable to either an 
ordinary healthy population or even to a 
general hospital population 

The advantages lie in the quite ade- 
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anthropological sense of projection of the 
masticatory framework in front of the fore- 
head, when the skull is orientated in the 
Frankfurt plane He disapproved of the 
use of the word by contemporary French 
writers to describe the condition in which 
the teeth of the lower jaw project beyond 
those of the upper, and prefers to use for 
this latter condition the more correct term 
suggested by Ludwig Meyer in 1S6S (16), 
who grouped skulls, showing this deformity 
from a variety of conditions, under the 
title “Crania progenea” ! or, m colloquial 
German, “progenee Schadel ” 

Amongst more recent English writers 
there has been a tendency to use the Latin 
adjective as an English noun (17) The 
original derivation is from the Greek trpay- 
tmos, prominent chm, progeneum being the 
permissible latimzation In English, the 
noun from this would be “progeneity” 
or “progeneism” and the adjective “pro- 
geneic”, all are awkward terms Better 
words can be got in English by direct deri- 
vation from the Greek — “progemac" 
the adjective, and “progemacism” the 
noun, both of which aptly express the ana- 
tomical condition in regard to which they 
are most apphcable 1 

Sternberg also notes the “sclerotic hy- 
pertrophy" of the vault of the skull de- 
scribed by Thomson (IS), and draws at- 
tention to the changes arising “from the 
marrow of the bones, especially those in 
which, during growth, the marrow re- 
mains preserved,” quoting Duchesnau’s 

1 In a footnote on page 96 of the paper cited (16) 
and in a note on page 336 Meyer sa> s It is not easy 
to find a convenient term for this form of skull On the 
advice of Professor Sauppe, I selected one part (the 
chm) instead of the whole lower jaw for the construc- 
tion of a name which would bring out the characters 
tic appearance wlule being academically correct In 
Greek yevtcop is the chm and Tpoyevcuxs means 
prominent chin hence Crania progenea progenee 
Schadel ” 

*\\c are indebted to William Dudley Woodhead 
Professor of Classics in M cOili University, for drawing 
our attention to the following excellent description of 
Uns deformity by Theocritus 

h M yi roi <71,10* tara<tnxtropaL tyyl-0 tv ijpta ri>t$a tat 
rpoytvuoi, araryiairOai royutls 

At dose quarters, Maiden, do I appear to you to be 
snub nosed and long-chinncd? You waif make me 
hang my self!” ( Third Idyll KUMOX, line 9 ) 


case (19), of which the skull is an example, 
in which resorption may predominate and 
even be extreme He pointed out that, m 
general, the medullary spaces between 
the osseous septa are enlarged, but that 
these latter may themselves be hyper- 
trophied Thus, depending on whether 
the periosteal or myelological changes pre- 
dominate, the compact bone may be 
thickened at the expense of the cancellous 
part, or the cancellous may be very vascular 
and over- developed, with the compact bone 
extremely thin (20) 

Finally, it is clear that Sternberg con- 
sidered the cranial changes to be the re- 
sult of the primary changes in the jaws 
He says 

“The strong formation of the masticatory 
apparatus demands powerful points of com- 
pensation in the head These come about 
either by thickening of the solid or through 
dilatation of the hollow supports, or through 
distribution of the weight over a large surface 
To the first the hypertrophic zygomatic arch 
corresponds, to the second the dilatation of the 
air sinuses, and the increase of the skull to the 
third All changes in the form of the skull 
thus stand in causal connection ” 

In 1911, Keith (21), dissatisfied with 
“the empiricism of cramological methods” 
and aware of the necessity of “applying 
more rational principles to the elucidation 
of the problems of head form,” sought in 
the study of acromegalic crania “a due 
to some of the circumstances which de- 
termine the shape of the head and face " 
At that time he estimated that there were 
records of some 400 cases of acromegaly, 
“yet nowhere was there to be found an ex- 
act inquiry into the nature of the growth 
changes of the skeleton, particularly of 
the skull ” 

Keith had access to some twelve acrome- 
galic crania, all of which he studied, and 
from a detailed analysis of six of them he 
made good the lack on which he had com- 
mented, by a classic study, which not only 
demonstrated the nature and significance 
of the acromegalic changes, but justified his 
condusion that these changes, essentially 
of the nature of true growth, were similar 
to those conditions that normally are to 
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explanation of the mechanism of produc- 
tion of the deformities noted during life 

Mane (6) descnbed the cranial changes 
seen m his cases as follows 

"The cranium is but little altered m shape 
and size, or at least its alterations are not ob- 
vious The forehead is usually rather low, 
with a very marked prominence of the orbital 
arches (due especially to the dilatation of the 
frontal sinuses) The cheek bones rather 

prominent and bulky (not from hypertrophy 
of the malar bone, but from dilatation of the 
maxillary sinuses), this prominence is in 
part masked by the elongation of the face The 
chin projects markedly forward and downward, 
it is large and massive , moreover, the lower jaw 
is altogether considerably increased in size, and 
as the upper jaw does not undergo the same 
modifications, a very marked degree of progna- 
thism often ensues The teeth undergo no modi- 
fication in size, but inconsequence of the enlarge- 
ment of the lower jaw they are here seen to 
be separated a little from one another The 

bones of the cranium and face are the seat of a 
more uniformly distributed hyperostosis (or 
rather the increase in size is due much more to 
the dilatation of the frontal sinuses than to a 
true hyperostosis), without the formation of 
osseous tumors or definitely circumscribed 
bosses The results of the examination of 

the skeleton of my patient by my friend Dr 
Auguste Broca (7) have shown us that it is es- 
pecially the spongy tissue which is the seat of 
the hypertrophic processes ” 

As the syndrome received increasing 
attention and fresh cases were reported — 
Souza-Leite (8) had collected 3S cases m 
1890— it became evident that the skull 
might not always undergo the classical 
deformity Mane also had recognized 
less well-marked cases, which he called 
"formes frustes," as well as a variety in 
which the lower jaw is not enlarged— and 
might even appear small m comparison 
with the upper jaw— which he called the 
square variety (“type carr4e”) m contrast 
to the classical “ovoid” appearance of the 
face (9) Similar observations had been 
made by others (10, 11, and 12) 

In 1897, Sternberg, the Viennese pa- 
thologist, pubhshed his monograph (9) on 
acromegaly, collecting data from 210 cases 
in the literature at that time In str m~ 
manzing the pathological changes m e 
osseous system as they affect the skull, he 


points out that there have been cases in 
which the brain itself has been enlarged as 
a whole (13 and 14), calling for an increased 
cranial capacity and hence enlargement of 
the skull But apart from this, the skull is 
frequently enlarged, coarse, and heavy, with 
thick walls, especially if the disease has 
lasted a long time Its circumference may 
or may not be increased Muscular attach- 
ments are apt to be overgrown and promi- 
nent, especially the external occipital pro- 
tuberance, the mastoid processes, and the 
styloid processes of the temporal bones 
Small exostoses may occur on the wall 
of the aqueductus vestibuh and, more 
rarely, on the upper surface of the sphenoid 
bone There may be deformity of the 
clrnoid processes, and the sella turcica may 
be widened in all directions, or, on the other 
hand, it may be normal The vascular chan- 
nels on the inner surface of the skull are 
deepened, and the arterial and venous fo- 
ramina enlarged 

The air sinuses are enlarged, although 
not all to the same extent The frontal 
sinus extends higher up into the diploe of 
the bone, so that the usual saw-cut, in the 
horizontal plane of the skull, 1 cm above 
the orbital curve, opens into the sinus If 
the expansion of this sinus is marked, even 
although the anterior wall is thin, it may 
markedly alter the shape of the forehead, 
a deformity winch may be increased, m 
other cases, by hypertrophy of the bone 
A similar condition may be found in the 
mastoid cells and maxillary antra as well 
as m the ethmoid capsule Bulging of smus 
walls may cause neighborhood deformity, 
the orbit may be narrowed by expansion 
of ethmoid cells, of the lower wall of the 
frontal smus, or of the upper wall of the 
maxillary antrum Such expanded smus 
walls may be paper thin, or, on the other 
hand, they may be thick, a change which he 
attributed to long duration of the disease 
The maxillary alveolar process may be 
hypertrophic, and still more so the body and 
rami of the mandible, and the conditions of 
prognathism, alveolar prognathism, or pro- 
gemacism thus produced (15) Sternberg 
used the word “prognathism” m its correct 
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anthropological sense of projection of the 
masticatory framework m front of the fore- 
head, when the skull is orientated in the 
Frankfurt plane He disapproved of the 
use of the word by contemporary French 
writers to describe the condition in which 
the teeth of the lower jaw project beyond 
those of the upper, and prefers to use for 
this latter condition the more correct term 
suggested by Ludwig Meyer m 186S (16), 
who grouped skulls, showing this deformity 
from a variety of conditions, under the 
title “Crania progenea” 1 2 or, m colloquial 
German, “progenee Schadel " 

Amongst more recent English writers 
there has been a tendency to use the Latin 
adjective as an English noun (17) The 
original derivation is from the Greek vpoy- 
tvetos, prominent chin, progeneum bemg the 
permissible latmization In English, the 
noun from this would be “progeneity” 
or “progeneism” and the adjective “pro- 
geneic", all are awkward terms Better 
words can be got in English by direct deri- 
vation from the Greek — “progemac” 
the adjective, and “progemacism” the 
noun, both of which aptly express the ana- 
tomical condition m regard to which they 
are most apphcable 3 

Sternberg also notes the “sclerotic hy- 
pertrophy” of the vault of the skull de- 
scribed by Thomson (18), and draws at- 
tention to the changes arising “from the 
marrow of the bones, especially those in 
which, during growth, the marrow re- 
mains preserved,” quoting Duchesnau’s 

1 In a footnote on page 90 of the paper cited (10) 
and in a note on page 330 Meyer says It is not easy 
to find a convenient term for this form of skull On the 
advice of Professor Sauppe, I selected one part (the 
chin) instead of the whole lower jaw, for the construc- 
tion of a name which would bring out the characters 
tic appearance while being academically correct In 
Greet ytvtiov is Ihe chut and xpoytyttos menus 
prominent chut hence Crania progenea progenee 
Schadel ” 

‘We are indebted to William Dudley Woodhcad 
I rofessor of Classics in McGill Um\ ersitj for drawing 
our attention to the following excellent description of 
this defommj by Thcoentus 

A (tA ye roi a ijioj eara^cro'o/iai tyyC&tp pptp vviupa eat 
xpoytyttos axay^axOai xoijatli 

At close quarters, Maiden do I appear to >ou to be 
snub nosed and long-chinned* You will mate me 
hang mj setft’ (Third Idyll KAMOS line 9) 


case (19), of which the skull is an example, 
in which resorption may predominate and 
even be extreme He pointed out that, in 
general, the medullary spaces between 
the osseous septa are enlarged, but that 
these latter may themselves be hyper- 
trophied Thus, depending on whether 
the periosteal or myelological changes pre- 
dominate, the compact bone may be 
thickened at the expense of the cancellous 
part, or the cancellous may be very vascular 
and over-developed, with the compact bone 
extremely thin (20) 

Finally, it is clear that Sternberg con- 
sidered the cranial changes to be the re- 
sult of the primary changes in the jaws 
He says 

“The strong formation of the masticatory 
apparatus demands powerful points of com- 
pensation in the head These come about 
either by thickening of the solid or through 
dilatation of the hollow supports, or through 
distribution of the weight over a large surface 
To the first the hypertrophic zygomatic arch 
corresponds, to the second the dilatation of the 
air sinuses, and the increase of the skull to the 
third All changes m the form of the skull 
thus stand in causal connection ” 

In 1911, Keith (21), dissatisfied with 
“the empiricism of cramological methods” 
and aware of the necessity of “applying 
more rational principles to the elucidation 
of the problems of head form,” sought in 
the study of acromegalic crama “a clue 
to some of the circumstances which de- 
termine the shape of the head and face ” 
At that tune he estimated that there were 
records of some 400 eases of acromegaly, 
“yet nowhere was there to be found an ex- 
act inquiry into the nature of the growth 
changes of the skeleton, particularly of 
the skull ” 

Keith had access to some twelve acrome- 
galic crama, all of which he studied, and 
from a detailed analysis of six of them he 
made good the lack on which he had com- 
mented, by a classic study, which not only 
demonstrated the nature and significance 
of the acromegalic changes, but justified his 
conclusion that these changes, essentially 
of the nature of true growth, were similar 
to those conditions that normally are to 
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be louutl in anthropoid and ncander- 
thaloul ennui, uul winch he suggested 
ire due to probable hyperpituitarism 
He thought tlie evidence that there 
might be an tetual mere ise in erinid 
eipieitj w b inconclusive* liking the 
norm d adult mate calvarial thickness is 
carving from 5 mm to 7 mm tnd quoting 
He idles (22) to the* effect that a thickness 
over 12 mm w is to he reg irded isp ithologi- 
e d he found ill it. in the vault of the skull, 
the trout d region was the part first and most 
illeeted In six rises the trout d bones 
v ined irom 0 mill to l.*> mm, i r mge 
which w is also tumid ut the pmetd re- 
gion 1 he eh uigc alTcctid only th it p irt 
ot the eulv iri i bounded bv the tunjior d 
lines on e tell side so th it i sagitt d h ir’ 
of thickened bone was torittcd, which reste-d 
m front on the siipr i orbit d b ir, md be- 
hind on the extern il oeeipit d protuber nice 
lie considered this eh mge comp irablc to 
the growth of the sagitt il crest m the go- 
rdl l the function oi which w is to act as 
i "lulcrum oi origin” tor the temporal 
muscles l his lorm ttion could be ‘ cor- 
rel ited to the m isticatorv changes” in 
the icromcgahc 

A point of gre it import nice was that 
the* calv in i also v tried in structure* In 
two cases the bones of the v unit were thick- 
ened and porous, as in osteitis deformans 
two showed thickening but with the inner 
and outer tables retained, while m the 
rein lining two the bones were of norm il 
thickness but were increased m density 
In all six the inner table of the frontal bone 
especially above the orbital plates, showed 
the te tide ncy to the formation of small dense 
osteom is, and a similar condition was found 
within the frontal sinuses Throughout the 
osseous system as a whole, and in the skull 
in particular, the small vascular foramina 
were opened out, and there was an in- 
crease in size of the venous sinuses 

In the occipital region of the skull were 
the following changes The nuchal muscle 
area was increased m extent, and the ex- 
ternal occipital protuberance, not only in- 
creased in size by bony deposit, but also 
moved upward a cbstance of from S to 10 


mm A most significant observation m 
this region was the relative displacement 
of tlie for iiueu magnum Hypertrophy of 
tlte basil ir part of the occipital bone dis- 
pl iced tlie foramen backward in giant ac- 
romegalics, while atrophy of tins part, in 
non giant acromegalics, moved the fora- 
men forward Also, in the late and 
itroplue stages of the disease, the head 
might he carried more extended on the 
neck, owing to change m shape of the 
oeeipit il condvlcs 

1 here* w is great supra orbital growth, 
with thickening of the bone and expansion of 
the front il sinuses The whole orbital re- 
gion grew forward, owing to the great tem- 
poral development, vvlueh was due to or 
coincident with the great changes that 
took pi ice in tliL mandible Above, this 
forward orbital growth could be seen in 
the dist nice of tlie cribriform plate to the 
glabell i, w Inch, normally 14 mm , might 
become 2,i imn , md below, where the ex- 
tern il ingul ir process of the frontal bone 
md the ascending process of the malar bone 
might come to occupy a position 10 to 13 
umi farther forward and downward than 
normal From these* changes resulted the 
1 irge prominent nose in acromegaly 

1 he zygomatic arch was increased in 
depth and lowered m its relationship to tlie 
cranial cavitv The normal mter-zygo- 
matic diameter of 130 mm might be in- 
creased to 134 mm , and the external audi- 
tory meatus was also lowered By such 
means the temporal fossa was greatly in- 
creased in size, as was also the area of ori- 
gin of its contained muscle — in an upward 
and backward direction on the parietal 
bone 10 to 25 mm more than normally the 
case But it was the forward extension of 
the temporal muscle origan that was the 
most striking, for he found that the tem- 
poral ridge might be earned forward till it 
lay on a plane antenor to the antenor pole 
of the brain, instead of being, as normally, 

15 to 20 mm posterior to that plane He 
concluded that this was the cause of the 
forward growth of the orbital region 

The inter-orbital distance might be in- 
creased from 3 to 5 mm and the outer or- 



MORTIMER, LBVENE, AND ROWE CRANIAL DYSPLASIAS 


143 


bital wall might move outward and down- 
ward from 8 tolO mm 

The upper face (nasion to maxillary 
alveolar margin) he found increased in 
length, and might be 90 mm instead of the 
normal 70 rnm This, however, was made 
up in great part by alveolar growth 

The symphysis of the lower jaw was in- 
creased in depth and, summarizing the 
facial deformity, he said “The total in- 
crease in face length is about 20 mm , the 
mcrease from one angle of the jaw to the 
other rather less (than 20 mm ) ” 

Keith found that the area of the palate 
is not increased in acromegaly, and may be 
even diminished, especially the palatal area 
of the lower dental arcade In the lower 
jaw the width between the last molars 
was increased, m the mean 10 mm The 
lower canine teeth were advanced till they 
were nearly in line with the upper incisors 
An mcrease m porous vascular bone on the 
alveolar margins separates the teeth, and 
adds to palatal height 

In the mandible, the changes in the 
body of the bone were growth of the al- 
veolar margin, growth at the mental emi- 
nence, and growth of the body of the bone, 
anterior to the groove for the facial artery 
The chief changes, however, took place in 
the ramus It became narrower and longer 
Resorption occurred at the angle, pro- 
ducing the well-known “opening out" and 
bone was resorbed from the inner and de- 
posited on the outer aspect of the angle, so 
that the rami seemed to move apart The 
mandibular rami became lengthened by 
growth which took place at the condyle, 
coronoid process, and sigmoid notch The 
floor of the glenoid cavity was thickened 
and the articular eminence diminished 
The foregoing summary of the various 
features of cranial pathological anatomy 
m acromegaly, to which pathologists and 
anatomists had called attention in the 
past, forms a sound guidance for the radiolo- 
gist However, we thought it essential, if 
we were to be certain of the truth of sub- 
sequent radiographic interpretation of 
minor degrees of change, that a preliminary 
study be done on documented, museum 


acromegalic crama, so that comparison 
could be made between the structure and 
dimensions of the dried skulls m reality 
and the data obtainable from the skiagrams 
of those skulls It was also most de- 
sirable to study as many varieties and 
combinations of the pathologic changes as 
possible, and there were technical advan- 
tages in first examining dried crama, in 
that finer bone detail could be got than m 
cases of living subjects with the disease 
In addition, there was the decided ad- 
vantage of making available, as standards 
for the radiologist, skiagrams of crama the 
study of which, both by the anatomist 
and the pathologist, had formed the founda- 
tions of our knowledge of the pathologic 
processes m this disease, as they affect the 
skull 

We were aware, of course, that such 
material would be by no means abundant, 
even though Atkinson (23), in 1930, after a 
laborious search of the world hterature, had 
been able to find 1,319 cases of acromegaly, 
m 265 of which postmortem reports had 
been made But we were not prepared 
to find such material so scarce as it sub- 
sequently proved to be Twelve of the 
leading American anatomical and patho- 
logical museums, where large collections of 
crama were known to exist, were communi- 
cated with, while widespread inquiries 
were made about such material m univer- 
sities and medical schools 
Only four acromegahc crama could be 
found in the United States Two speci- 
mens (No 17S4 and No 61) are from 
the Warren Museum, Harvard Medical 
School These are of two patients of 
Dr Harvey Cushing and the postmortem 
findings have been fully described (24) 
One specimen (No 1145 00) is in the Mut- 
ter Museum, Philadelphia, while the fourth 
is in the Museum of the Department of 
Anatomy, University of Chicago, this is 
the skull of Dr Dean Lewis’ case (25) 
To the curators of these museums we are 
deeply indebted for the opportunity given 
us to radiograph and study these specimens 
To the Curator of the Museum of the 
Royal College of Surgeons of England we 
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be found m anthropoid and ncandcr- 
tlialoicl crinia, and ninth lit suggested 
art due to prohibit hyptrpitmtarism 

He thought tile evidence tint there 
might be in actual nitre isc in cranial 
capiutv iwh lncout I umv t 1 iking the 

norniil adult milt ealv trial thickness is 
v irvtng Irotn 7 nun to 7 mm md quoting 
Be idles (22) to the effect tint a tluehntv, 
o\erl2nun n is tohcrtg trdtd tspuhologi 
t-il, he tound th it, m the v ntlt of the skull, 
tla front d region w is the p trt Jirst and most 
ilTtcted In si\ t ist s the trout d limits 
v tried trout b nun to t'» nun , a r mge 
ninth n is also tound m the piritta! re- 
gion lht tliinge uTeeted onh that p irt 
of the etlv iri t bounded In the ttmjxiril 
huts on e lch side so th it a sagitl d b ir’ 
ot linchtutd bone was toruied ninth rested 
in front on the sttprt orbit d b ir, and be- 
hind on the extern il oecipit d protuber nice 
Ife considered this ihtnge eomp.irable to 
the growth of the M^ittil crest tit the go- 
rilla, the fuut lion ot ninth n is to act as 
a * fulcrum of origin’’ for the tcmporil 
muscles I his loruutiou could be ’tor- 
relittd to the masticator) changes” in 
the aerouitg die 

V point ol great import nice n is that 
the uh in i also varied in structure In 
two eases the bones of the V' mlt were thick- 
ened and porous, as in osteitis deformans 
two showed thickening but with the inner 
and outer t ibles retained, while in the 
reniamtug two the bones were of normal 
thickness but were increased in density 
In all six the inner table of the frontal bone 
especially ibove the orbital plates, showed 
the te ndcncy to the fonnution of small dense 
osteomas, and a similar condition was found 
within the frontal sinuses Throughout the 
osseous system as a whole, and in the skull 
m particular, the small vascular foramina 
were opened out, and there was an in- 
crease m size of the venous sinuses 

In the occipital region of the skull were 
the following changes The nuchal muscle 
area was increased m extent, and the ex- 
ternal occipital protuberance, not only in- 
creased in size by bony deposit, but also 
moved upward a distance of from S to 10 


mm A most significant observation in 
this region was the relative displacement 
ol the for mien magnum Hypertrophy of 
the b lsilar part of the occipital bone dis- 
pl iced the for mien b ichward m giant ac- 
romegalics, while atrophy of this part, m 
non giant acromegalics, moved the fora- 
men forward \lso, m the late and 
atropine st iges of the disease die head 
might be carried more extended on the 
neck, owing to change in shape of the 
oeuptt tl condoles 

ihcrc w as great supraorbital growth, 
with thickening of the bone and expansion of 
the irontal sinuses I he whole orbital re- 
gion grew forw ird, owing to the great tem- 
poral development, which was due to or 
coincident with the great changes that 
took place in the mandible Above, this 
forw ird orbital growth could be seen m 
tile distance of the cribriform plate to the 
glabell l, which, normally 14 mm, might 
become 27 mm , and below, where the ex- 
ternal augui ir process of the frontal bone 
and the iseenduig process of the malar bone 
might come to occupy a position 10 to 15 
nun further forward and downward than 
normal From thc>sc changes resulted the 
large prominent nose in acromegaly 

I he zygomatic arch was increased m 
depth and lowered in its relationship to the 
cram il cavity The normal mter-zygo- 
matic diameter of 130 mm might be in- 
creased to 154 mm , and the external audi- 
tory meatus was also lowered By such 
means the temporal fossa was greatly in- 
creased in size, as was also the area of ori- 
gin of its contained muscle — in an upward 
and backward direction on the parietal 
bone 10 to 25 mm more than normally the 
case But it was the forward extension of 
the temporal muscle origin that was the 
most striking, for he found that the tem- 
poral ridge might be earned forward till it 
lay on a plane antenor to the anterior pole 
of the bram, instead of being, as normally, 

15 to 20 mm posterior to that plane He 
concluded that this was the cause of the 
forward growth of the orbital region 

The inter-orbital distance might be in- 
creased from 3 to 5 mm and the outer or- 
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“The orbits are large (height and width, 46 
mm) and the distance between their inner 
walls increased The bi-zygomatic diameter 
of the face is 147 mm (normal, 130 mm) 
The superior maxilla is increased in size, es- 
pecially in the vertical direction 

“The lower jaw is greatly elongated, measur- 
ing 168 mm from the condyle to the point of 
the chin, and the lower alveolar border with 
its teeth projects beyond the upper, in the 
incisor region The lower incisor teeth are 
widely separated The increased size of the 
jaw is mainly due to enlargement of its body, 
both m length and thickness, the rami are 
relatively unaltered, except for considerable 
lateral enlargement of the condyles 

"The symphysis measures 4S mm The 
angle formed by the ramus and the body is 
more open than normal The length of the 
hard palate is 67 mm , its width between the 
outer surfaces of the bone, at the level of the 
second molar teeth, is 70 mm The tuberosi- 
ties of the palate bone are hypertrophied ” 

The lateral skiagram of this skull (Fig 2) 
gives a clear illustration of the foregoing 
description, and, in addition, it demon- 
strates the nature of the structural changes 
in the bones of the cranium and face 
Clearly, this is a relative mcrease in can- 
cellous bone, produced by an “expansion" 
of medullary spaces, resorption having 
been dominant while bony deposition was 
diminished, variable in amount, and ir- 
regular in situation 

In the vault this change manifests it- 
self as “diploic expansion ” The frontal 
bone is most affected, the parietal bone, 
as it is followed backward, decreasingly 
so, while the occipital bone, except for con- 
siderable thickening m the region of the 
lambda and external occipital protuber- 
ance, is least affected The upward (back- 
ward) displacement of this last structure 
is clearly seen 

The frontal sinuses are very large and 
the degree of their extension into the or- 
bital roofs is clearly evident Their 
anteroposterior dimensions explain the 
superciliary bulging, already referred to, 
which almost ungulates the frontal bone 
outline at the upper limit of the sinus, do- 
ing much to produce the appearance of a 
receding brow 

The sphenoidal sinuses have been ob- 


literated — the tumor had invaded them 
during life, and operation had not been 
done — and there is well marked sclerosis 
of the floor of the middle fossa The pet- 
rous portion of the temporal bone is ab- 
normally dense, and the destruction of 
the sella turcica is evident The mastoid 
cells are large and the mastoid process de- 
mineralized, for which reason it shows up 
poorly in reproductions of the skiagrams 

The maxillary antra are large and ex- 
tend m the hypertrophic alveolar proc- 
esses far below the level of the nasal floor 

The mandible shows a general deminer- 
alization, with large expanded medullary 
spaces in the body, and even more marked 
expansion in the mental process, which is 
abnormally prominent This cranium 
while not prognathic, is slightly progemac 

A subvariety of this type, which we call 
Type 1, A, occurs when expansion changes 
predominate in the brow and face, with- 
out such change markedly affecting the 
vault of the skull, the calvana showing 
either a relatively normal structure or, 
more usually, actual thinning of the bone, 
with or without slight relative mcrease m 
diploe There would seem to be a tend- 
ency for this to occur when the disease 
runs a rapid course in the young, or it may 
occur as an atrophic form, in the late 
stage of the disease 

Such a skull is No 3,861-2 (Fig 3) in 
the Museum of the Royal College of Sur- 
geons, London, presented m 1931 by the 
London School of Cluneal Medicine, and 
previously described in detail by Keith 
(21) as the “Greenwich Skull," from which 
paper and the Museum Catalogue the fol- 
lowing is quoted 

"The skull of a male acromegalic between 
50 and 60 years The facial part of the skull is 
markedly increased vertically, the nasion to 
the upper alveolar margin is 82 mm (normal 
70 mm ), the bones concerned in the increase 
being the superior maxilla and the rami of the 
lower jaw The angle of the lower jaw is well 
marked and m no way opened out or widened 
The anterior nares are increased m size from 
abo\e down, and the hard palate is high 
The nasal bones are promment, but there is no 
abnormal forward projection of the alveolar 
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Fig 2 No 3,800-1, Royal College of Surgeons' 
Museum, London Case presented by Dr Frank 
Corner, 1912 Patient was male aged 42 years, 
who died o! acromegaly of over 17 years’ duration 


are similarly indebted for the opportunity 
to study and radiograph six specimens, 
four of which were fully described by Sir 
Arthur Keith in 1911 (21) 

To Professor J C Brash, Edinburgh 


sue of the bones of the cranium and face, 
with marked enlargement of those struc- 
tures normally developed in the cancellous 
tissue of certain bones — the paranasal and 
mastoid an cells In this type the re- 
sorption of bone has been very active, but 
deposition has at least succeeded in pre- 
serving the architectural structure, es- 
pecially in the calvaria, so that the three 
tables of bone can clearly be made out, 
with a marked relative, as well as absolute, 
increase m diploe, and at least some rare- 
faction 

Figure 2 is the lateral skiagram of speci- 
men No 3.S60-1, presented to the Museum 
of the Royal College of Surgeons, London, 
in 1912, by Dr Frank Comer The fol- 
lowing facts are from the Museum Cata- 
logue The patient, who died of acromeg- 
aly at the age of 42, showed well marked 
signs of the disease at the age of 25 years, 
and was bedridden during the last ten 
and a half years of his life Most of the 
bones of the limbs show signs of osteo- 
arthritis His height, measured after death, 
was 1.S43 mm (6ft 0 5m) 

“The facial portion of the skull is relatively 
large as compared with the cranial portion, 
the mam increase being m a vertical direction. 
The superciliary region projects prominently 


Umversity, we owe the opportunity to 
examine the cranium of the case reported 
by Cunmngham (26), the skeleton of 
which was described by Thomson (IS) 
The skiagram of this skull we owe to the 
courtesy of Dr Duncan White 

Thus we have 11 documented specimens 
of acromegalic crania for roentgenologic 
examination We shall describe them from 
the radiologist’s standpoint, adding such 
clinical and descriptive data from other 
sources as will enable the reader to gam a 
more accurate idea of their condition 

For descriptive purposes we have found 
it convenient to arrange them m three 
major groups or types, according to the 
general picture of change observable in 
them 

Type 1 — This type is characterized by 
a generalized and marked degree of “ex- 
pansion" of the medullary cancellous tis- 


forward, the distance from the middle of the 
external auditory meatus to the glabella being 
increased (145 mm ), and also the length of the 
cranium 203 mm The superciliary projection 
produces the effect of a receding forehead, but 
otherwise the cranium is fairly normal m size 
and form (circumference, 56S mm , breadth, 
147 mm , height, 130 mm ) The temporal 
hues are situated high up on the parietal bones, 
those of the opposite sides approaching to 
within an inch, immediately behind the bregma. 
The tympanic plate is thick The mastoid 
process is large and its muscular attachments 
well marked The occipital condyles are 
flattened and surrounded by ridges of new 
bone, resulting from osteo-arthntis The fron- 
tal sinuses are expanded, and the two tables 
of bone forming the roofs of the orbits are 
widely separated in the greater part of their 
extent The central part of the middle fossa 
is greatly deformed by the pituitary tumor 
The pituitary fossa cannot be recognized, 
the body of the sphenoid bone is reduced to a 
narrow, median bony ndge and the sphenoid 
sinuses are almost completely obliterated 
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“The orbits are large (height and width, 46 
mm ) and the distance between their inner 
walls increased The bi-zygomatic diameter 
of the face is 147 mm (normal, 130 mm) 
The superior maxilla is increased in size, es- 
pecially m the vertical direction 

“The lower jaw is greatly elongated, measur- 
ing 168 mm from the condyle to the pomt of 
the chin, and the lower alveolar border with 
its teeth projects beyond the upper, m the 
incisor region The lower incisor teeth are 
widely separated The increased size of the 
jaw is mainly due to enlargement of its body, 
both in length and thickness, the rami are 
relatively unaltered, except for considerable 
lateral enlargement of the condyles 

“The symphysis measures 48 mm The 
angle formed by the ramus and the body is 
more open than normal The length of the 
hard palate is 67 mm , its width between the 
outer surfaces of the bone, at the level of the 
second molar teeth, is 70 mm The tuberosi- 
ties of the palate bone are hypertrophied ” 

The lateral skiagram of this skull (Fig 2) 
gives a clear illustration of the foregoing 
description, and, in addition, it demon- 
strates the nature of the structural changes 
m the bones of the cranium and face 
Clearly, this is a relative increase in can- 
cellous bone, produced by an “expansion” 
of medullary spaces, resorption having 
been dominant while bony deposition was 
diminished, variable in amount, and ir- 
regular m situation 

In the vault this change manifests it- 
self as “diploic expansion ” The frontal 
bone is most affected, the parietal bone, 
as it is followed backward, decreasmgly 
so, while the occipital bone, except for con- 
siderable thickening m the region of the 
lambda and external occipital protuber- 
ance, is least affected The upward (back- 
ward) displacement of this last structure 
is clearly seen 

The frontal sinuses are very large and 
the degree of then extension into the or- 
bital roofs is clearly evident Their 
anteroposterior dimensions explain the 
superciliary bulging, already referred to, 
which almost ungulates the frontal bone 
outline at the upper hunt of the smus, do- 
ing much to produce the appearance of a 
receding brow 

The sphenoidal sinuses have been ob- 


literated— the tumor had invaded them 
during life, and operation had not been 
done— and there is well marked sclerosis 
of the floor of the middle fossa The pet- 
rous portion of the temporal bone is ab- 
normally dense, and the destruction of 
the sella turcica is evident The mastoid 
cells are large and the mastoid process de- 
mineralized, for which reason it shows up 
poorly in reproductions of the skiagrams 

The maxillary antra are large and ex- 
tend m the hypertrophic alveolar proc- 
esses far below the level of the nasal floor 

The mandible shows a general deminer- 
alization, with large expanded medullary 
spaces in the body, and even more marked 
expansion in the mental process, which is 
abnormally prominent This cranium 
while not prognathic, is slightly progemac 

A subvariety of this type, which we call 
Type 1, A, occurs when expansion changes 
predominate m the brow and face, with- 
out such change markedly affecting the 
vault of the skull, the calvaria showing 
either a relatively normal structure or, 
more usually, actual thinning of the bone, 
with or without slight relative increase in 
diploe There would seem to be a tend- 
ency for this to occur when the disease 
runs a rapid course m the young, or it may 
occur as an atrophic form, m the late 
stage of the disease 

Such a skull is No 3,861-2 (Fig 3) m 
the Museum of the Royal College of Sur- 
geons, London, presented m 1931 by the 
London School of Clinical Medicine, and 
previously described in detail by Keith 
(21) as the “Greenwich Skull,” from which 
paper and the Museum Catalogue the fol- 
lowing is quoted 

“The skull of a male acromegalic between 
50 and GO years The facial part of the skull is 
markedly increased vertically, the nasion to 
the upper alveolar margin is 82 mm (normal 
70 mm ), the bones concerned in the increase 
being the superior maxilla and the rami of the 
lower jaw The angle of the lower jaw is well 
marked and ui no way opened out or widened 
The an tenor nares are increased in size from 
aboie down, and the hard palate is high 
The nasal bones are prominent, but there is no 
abnormal fonvard projection of the alveolar 
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n . Lt ? t ,, ( rhc distance from cnbnfonn plate to 
» is _o mm , the normal is 14 mm ) 

The cranium is not greatly altered m shape, 
tiie cranial bones are thin— (frontal bone, 6 
Jnm , parietal, S mm ) and the sagittal and 
iambdoid sutures are closed There is a 20 
mm increase in the inter -zj’gomatic measure- 
ment, the cranial capacity is normal— 1,500 c c 
The nuchal muscle area is increased by 2,200 sq 
mm The sella turcica is enlarged measuring 
21 mm , antcropostenorly, dd mm laterally, 
and 11 mm deep ” 


As tins specimen could not be dis- 
mounted for radiography the lower jaw 
could not be dearly shown 
The skiagram (Fig 3) shows the marked 
hyperpneumatization of the brow and 
face and the backward extensions of the 
frontal sinuses along the whole length of 
the orbital roofs, with the well marked 
sellar expansion The thinness of the 
skull is very evident, but the diploe can be 
distinctly seen, especially m the frontal 
bone which is somewhat thicker and den- 
ser than the rest of the vault 
Another "Type 1, A,” skull is No 3,S64~ 
1, from the Museum of the Royal College 
of Surgeons, London, presented by the 
London School of Clinical Medicine (Fig 
4) The Catalogue states 


" a young Jew, the subject of aero 
megaly the shape of the cranium is 

altered, being increased in width, more es 
pecialiy in the parietal region, and flattened 
from above down through elevation of the 
base (of the skull) The osseous tissue of the 
calvaria is thin, the diploe being almost en- 
tirely absent A thm deposit of new bone 
covers the inner surface in the middle line 
and over the adjacent surfaces of the parietal 


Tig 3 ( aboxt ) No 3 801-2, Royal College of 
Surgeous’ Museum London presented by the 
London School of Clinical Medicine 1931 Previ- 
ously described by Sir Arthur Keith (1911) as the 
Greenwich Stull Patient was adult male acro- 
megalic, aged between 50 and 60 years Note the 
thinned calvaria with relatively slight increase m 
diploe and the increased density in the frontal 
part 

Fig •! (below) No 3 804- 1, Royal College of 
Surgeons' Museum, London, presented 1931, bv the 
London School of Cluneal Medicine Skull of 
young male acromegalic Note the thinned cal- 
varia with re latnely well marked diploe 

processes, either of the upper or lower jaw, 
or of the chm The frontal sinuses are large 
and the glabella and superciliary ridges promi- 


bones The sutures are ankylosed The pitui- 
tary fossa is enlarged an inch, anteroposteriorly, 
and one and a half mches between the an- 
terior chnoid processes The internal base is 
flattened and increased in width, in the region 
of the middle and posterior fossae Small bony 
deposits are present m the middle fossae 
There is bony ankylosis of the cranium and 
atlas in almost its whole circumference. 

“The facial part of the skull is elongated 
vertically, the nasal bones and the ascending 
processes of the superior maxitte are promi- 
nent, the anterior nares increased in vertical 
measurement and the margin of the upper jaw 
markedly projecting The condyles of the 
lower jaw are abnormally wide and, owing to 
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the increase in size of the whole bone, their 
distance from the symphysis is increased to 
six and a half inches The alveolar border is 
much atrophied and everted The angle (of 
the mandible) is only slightly marked, the 
ramus and body of the jaw being very slightly 
inclined to each other ” 

The skiagram (Fig 4) shows the cal- 
varia to be very thin and demineralized 
with, however, a certain amount of diploe, 
especially m the frontal bone The frontal 
smuses are large and extend about half 
way back m the orbital roofs The nasal 
bones are long The expansion of the 
sella turcica is marked and there is well 
marked density of the middle fossa of the 
skull, and of the petrous pyramids The 
mastoid processes are long and finely por- 
ous in appearance throughout The maxil- 
lary antra are surprisingly normal m size 
m view of the general deformity of the face 
and the forward projection of the upper 
alveolar process is clear The mandible 
shows a profound change and is extremely 
disproportionate to the maxillae The 
angle is very open, the mental process is 
very projecting, and the whole bone very 
demineralized 

Also m this category belongs specimen 
No 1145 00 in the Mutter Museum, Phila- 
delphia, which we owe to the courtesy 
of Dr Shenck The skeleton is described 
as that of a “giant,” and it is obviously 
from an acromegahc subject The pa- 
tient was 23 years old His height is said 
to have been 2 30 meters, but this was 
considerably reduced by the lateral cur- 
vature of the spine The femur is 65 cm , 
the tibia 55 cm , and the humerus 47 5 cm 
long The antero-postenor diameter of 
the chest is 43 cm , and none of the dia- 
physeal cartilages are ossified 

The cranium is very large, its capacity 
being given as 2,320 c c The skiagram 
(Fig 5) shows that although the face is 
large, it is relatively proportionate to the 
very large brain-case The calvaria is 
% ery th m and the diploe poorly seen, there 
beiug a moderately well marked sclerotic 
change, especially m the frontal bone In 
view of the open epiphyses elsewhere it is 



Fig 5 (above) No 1145 00 Mutter Museum, 
Philadelphia. Patient was acromegahc giant 
male, aged 23 years Note the thinned calvaria 
and synostosis of coronal suture 

Fig 0 (below) No 01 Warren Museum, Har- 
vard Medical School, presented by Dr Harvey 
Cushing Patient, G B S male aged 35 years 
Acromegaly (chromophihc adenoma) 15 years 
Note the calvaria is thinner in the frontal region 

interesting to note the bony synostosis 
of the coronal suture, which must be re- 
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Fit 3 (abate) No 3,301-2, Royal College of 
Surgcous' Museum London presented bv the 
London School of Clinical Medicine 1031 Previ 
ously described b> Sir Arthur Keith (1911) as the 
Greenwich Shull Patient was adult male, aero 
megalic, aged between 50 and CO years Note the 
thinned calvaria with relatively slight increase in 
diploe and the increased density in the frontal 
part 

Fig 4 (below) No 3 804-1 Royal College of 
Surgeons’ Museum London, presented 1931 by the 
London School of Clinical Medicine Shull of 
young male acromegalic Note the thinned cal- 
varia with relatively well marLed diploe 


processes, either of the upper or lower jaw, 
or of the chin The frontal sinuses are large 
and the glabella and superciliary ridges promi- 


ntnt (flit distance from cribriform plate to 
glabella is 25 mm , the normal is 14 mm ) 

The cranium is not greatly altered in shape, 
the cranial bones are thin — (frontal bone, 6 
mm , parietal, S mm ) and the sagittal and 
Iambdoid sutures are closed There is a 20 
mm increase in the inter-zygomatic measure 
meat, the cranial capacity is normal— 1,500 c c. 
The nuchal muscle area is increased by 2,200sq 
mm The sella turcica is enlarged measuring 
21 mm , anteropostenorly, 33 mm laterally, 
and 11 mm deep ” 

As this specimen could not be dis- 
mounted for radiography the lower jaw 
could not be clearly shown 

The skiagram (Fig 3) shows the marked 
hyperpncumatization of the brow and 
face and the backward extensions of the 
frontal sinuses along the whole length of 
the orbital roofs, with the well marked 
sellar expansion The thinness of the 
skull is x ery evident, but the diploe can be 
distinctly seen, especially m the frontal 
bone which is somewhat thicker and den- 
ser than the rest of the vault 
Another “Type 1, A," skull is No 3,864- 
1, from the Museum of the Royal College 
of Surgeons, London, presented by the 
London School of Clinical Medicine (Fig 
4) The Catalogue states 

“ a young Jew, the subject of acro- 
megaly the shape of the cranium is 

altered, being increased in width, more es- 
pecially in the parietal region, and flattened 
from above down through elevation of the 
base (of the skull) The osseous tissue of the 
calvana is thin, the diploe being almost en- 
tirely absent A thin deposit of new bone 
covers the inner surface in the middle line 
and over the adjacent surfaces of the parietal 
bones The sutures are ankylosed The pitui- 
tary fossa is enlarged an inch, anteropostenorly, 
and one and a half inches between the an- 
tenor clinoid processes The internal base is 
flattened and increased in width, in the region 
of the middle and posterior fossae Small bony 
deposits are present m the middle fossa? 
There is bony ankylosis of the cranium and 
atlas in almost its whole circumference 

‘'The facial part of the skull is elongated 
vertically, the nasal bones and the ascending 
processes of the superior maxilla? are promi- 
nent, the anterior nares increased in vertical 
measurement and the margin of the upper jaw 
markedly projecting The condyles of the 
lower jaw are abnormally wide and, owing to 


MORTIMER, LEVENE, AND ROWE CRANIAL DYSPLASIAS 


147 


the increase in size of the whole bone, their 
distance from the symphysis is increased to 
six and a half inches The alveolar border is 
much atrophied and everted The angle (of 
the mandible) is only slightly marked, the 
ramus and body of the jaw being very slightly 
inclined to each other ” 

The skiagram (Fig 4) shows the cal- 
varia to be very thin and demineralized 
with, however, a certain amount of diploe, 
especially m the frontal bone The frontal 
smuses are large and extend about half 
way back m the orbital roofs The nasal 
bones are long The expansion of the 
sella turcica is marked and there is well 
marked density of the middle fossa of the 
skull, and of the petrous pyramids The 
mastoid processes are long and finely por- 
ous in appearance throughout The maxil- 
lary antra are surprisingly normal m size 
m view of the general deformity of the face, 
and the forward projection of the upper 
alveolar process is clear The mandible 
shows a profound change and is extremely 
disproportionate to the maxillae The 
angle is very open, the mental process is 
very projecting, and the whole bone very 
demineralized 

Also m this category belongs specimen 
No 1145 00 in the Mutter Museum, Phila- 
delphia, which we owe to the courtesy 
of Dr Shenck The skeleton is described 
as that of a “giant," and it is obviously 
from an acromegalic subject The pa- 
tient was 23 years old His height is said 
to have been 2 30 meters, but this was 
considerably reduced by the lateral cur- 
vature of the spme The femur is 65 cm , 
the tibia 55 cm , and the humerus 47 5 cm 
long The antero-postenor diameter of 
the chest is 43 cm , and none of the dia- 
physeal cartilages are ossified 

The cranium is very large, its capacity 
being given as 2,320 c c The skiagram 
(Fig 5) shows that although the face is 
large, it is relatively proportionate to the 
very large brain-case The calvaria is 
very th.n and the diploe poorly seen, there 
bemg a moderately well marked sclerotic 
change, especially m the frontal bone In 
view of the open epiphyses elsewhere it is 



Fig 5 (above) No 1145 00, Mutter Museum 
Philadelphia. Patient was acromegalic giant 
male, aged 23 jears Note the thinned calvaria 
and synostosis of coronal suture. 

Fig 0 (below) No 61, Warren Museum Har- 
vard Medical School presented by Dr Harvey 
Cushing Patient, G B S , male, aged 35 years 
Acromegaly (chromophilic adenoma) 15 years. 
Note the calvaria is thinner in the frontal region 

interesting to note the bony synostosis 
of the coronal suture, which must be re- 



14S 


RADIOLOGY 


garded as abnormal at the age of 23, and 
the somewhat spread lambdoid suture 
The mastoid ceils are both large and num- 
erous, the petrous pyramid is dense, as is 
also the floor of the middle fossa 

The sella turcica is markedly expanded 
in the anteroposterior diameter, which may 
or may not have been due to an intra- 
sellar tumor From the appearance of 
the posterior clmoids, being somewhat 
drawn backward, the possibility does arise 
of an extra-sellar tumor producing this de- 
formity by tension on the tentorium 

The frontal sinuses arc enormous and 
extend far back in the orbital roofs, their 
walls are thin and \ery compact They 
produce also a marked superciliary bul- 
ging, clearly exident o\er the root of the 
nose The sphenoidal sinus is large and 
the maxillary antra abnormally so The 
alveolar margin of the upper jaw is pro- 
jecting, the mandible shows well marked 
progemacisin, the angle is moderately 
opened out, and more than a little de- 
mineralized 

In addition, the skeleton of this case 
showed well marked osteo-arthntic changes, 
especially at the hip joints 

We have also placed in this group (Type 
1, A) specimen No 01 in the Warren Mu- 
seum, Harvard Medical School (Fig 6 ), 
one of the cases described by Cushing and 
DavidofT (24) The patient, G B S , a 
male, died at the age of 35 after 15 years 
of acromegaly Pathologically, there was 
a chromophilic pituitary adenoma, with 
hypertrophy of the thymus, and ade- 
nomas in the thyroid, parathyroids, pan- 
creas, and adrenals The testicles were 
atrophic He was 5 ft S in in height, 
and at one time had weighed 220 pounds 
There was considerable adiposity and dia- 
betes was uncontrollable 

The cranial skiagram shows that there 
is considerable elongation of the face but 
that the brain-case is by no means large 
Anteriorly, the calvaria is thin, with a dim- 
unshed diploic table, with considerable 
obliteration of the normal architectural 
structure by sclerotic change, which still 
more affects the parietal and posterior 


parts, W'here the calvaria is considerably 
thicker For this reason the cranium 
might have been classed with the next type, 
but w r e have preferred to include it as a 
Type 1, A, because of the definite thinning 
of the frontal bone This cranium weighed 
4S5 gm , a point to which reference will 
later be made 

The frontal sinuses are large and extend 
well back into the orbital roofs There is 
extensive damage to the sella turcica, the 
face is hyperpneumatized and elongated, 
tire mandibular rami are very long, the 
angle is opened out, the mental process is 
expanded, and there is a marked deminer- 
alization of the face The cranium is pro- 
gemac 

Another Type 1 specimen is No 3,863- 
1, m the Museum of the Royal College 
of Surgeons, London, presented by C F 
Beadles in 1907, having been described by 
him in 189S (22) and later by Keith, m 
1911 (21) 

"The patient, a huge bony woman, had died 
insane at the age of 40 She had large zygo- 
matic processes, prominent superciliary ridges, 
and a receding forehead The ears and lower 
jaw were immense, and she had spade-hke 
hands and enormous feet At autopsy it was 
noted that the body was very obese, the bony 
skeleton was huge, the thyroid was hypertro- 
phied, and there was a cystic tumor of the 
pituitary, the size of a hen’s egg, with great 
deformity of the sella 

"The calvaria is shallow and small and its 
bones unevenly thinned, in some places to the 
extent of being quite translucent As one 
passes back, it tends to become thicker, and, 
at the posterior end, the specimen is a little 
over 1 /t in thick In the thinned parts no 
diploe exists, in the thicker and hinder part 
the whole width seems composed of finely 
porous cancellous tissue The corona 1 and 
sagittal sutures are distinct Growing from 
the inner table of the frontal bone are a num- 
ber of small dense bony outgrowths, of the 
nature of exostoses 

"The vault is very shallow, its highest point, 
only one inch behind the bregma, is scarcely 
two inches above the Ime of section (of the 
skull cap) the frontal bone presents most 
peculiar changes The forehead is very de- 
pressed and receding, there being no frontal 
eminences, it slopes gradually upward and 
backward to the coronal suture The tem- 
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poral crest stands out prominently, giving a 
broad square contour to the forehead it 
resembles the frontal region of the skull of an 
Australian aborigine, or that of one of the 
higher apes 

“There is an enormous distention of the fron- 
tal smuses For four inches across, the tables 
of the frontal bone are separated for a distance 
of an inch, both tables bemg exceedingly thin 
and translucent The smuses extend to within 
one and a half inches of the coronal suture 
The weight of the dried skull cap is only 5 oz ” 

The skiagram (Fig 7-B) in the postero- 
antenor view, shows the enormous extent 
of the frontal smuses, the great promi- 
nence of the temporal crests, which form the 
lateral margins of the sinuses, and the gen- 
eral simian appearance of the skull cap 
The lateral view (Fig 1-A) shows synos- 
tosis of the coronal suture, the very thm 
smus walls, and the very thin inner and 
outer tables, the greater part of the thick- 
ness m both the temporal and parietal por- 
tions of the vault bemg made up of very 
finely porous diploe Keith gave the fron- 
tal and parietal calvarial thickness m this 
skull as 6 mm m both regions 

To Type 1 also belongs the cranium of a 
skeleton m the Museum of the Department 
of Anatomy, University of Chicago We 
owe this skiagram to the courtesy of Pro- 
fessor R R Bensley 

In 1931 this was a patient of Dr Dean 
Lewis and a description of the skull was 
given by Bassoe (25) m 1922 

“He was a man of 40, 6 ft 2 in m height, 
and weighing 250 pounds The circumference 
of the head was 635 mm , the bmauncular arc 
390 mm , and the distance from glabella to 
nnon 400 mm All sutures are obliterated 
The superciliary ridges are markedly promi- 
nent the external occipital protuberance, 
the mastoid processes and the superior nu- 
chal lines also show marked bony over- 
growth The frontal, parietal, and occipital 
bones show hypertrophy which is greatest m 
their mesial portions, while the squamous por- 
tions of the temporal bones, and the greater 
wings of the sphenoid show no hypertrophy 
and are thinner than normal The under sur- 
face of the base shows marked bony irregulari- 
ties, at the seat of muscular and ligamentous 
attachments The foramen magnum is en- 
croached on by bom exostoses at the margin 
A horizontal section of the skull shows thm 



Figs 7-A {above) and 7-5 {below) No 3,863-1, 
Museum of Royal College of Surgeons, London, 
presented by C F Beadles m 1907, described by 
him in 1898 Calvaria of insane female aged 40, 
the subject of acromegaly 


external and internal tables with marked thick- 
ness of the diploe, both posteriorly and anteri- 
orly and enormous dilatation of the frontal 
smuses which measure 5 cm from above 
downward 

“A sagittal section of the vault shows a uni- 
form thickness of 15 mm with thick diploe and 
thm tables The internal surface of the vault 
is markedly roughened, and shows a large 
number of flattened wart-hke excrescences 
especially abundant along the middle Ime 
the sella turcica measures 36 mm a nteio- 
postenorly the dorsum selke and posterior 
clinoids are destroyed, except for a small ndge 
at the base the floor of the sella is de- 
stroyed and communicates with the sphenoidal 
smus 

“The antra are greatly reduced m size 
The alveolar processes and teeth are approxi- 
mately normal The malar bones and zygo- 
matic processes are normal The palate is 
markedly deepened, its roof very thm and nar- 
rowed m the transverse diameter the in- 
ferior maxilla shows marked progeneum There 
is marked elongation of the rami and the 
angle is widened by 15 or 20 degrees 
There is moderate bony overgrowth of the mar- 
gins of the symphysis of the chin, with a 
grooving of the anterior surface of the symphy- 
sis The thickness of the body and the rami 
is considerably reduced, especially from groov- 
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I ig S Cranium of acromt.} > a]u. male from Wu- 
scum of the Department of \natom> Umeersitj 
of Chicago Skiagram by courtesj of I'rofe^or 
R R I)uisk> 


tug along the mesial surface The condyles, 
necks, and coronoid processes are normal " 

The lateral skiagram (Fig S) shows a 
"large” skull with a greatly elongated 
face The frontal sinuses are huge, es- 
pecially in their antero-postenor dimension, 
without extending to any great degree into 
the orbital roofs They cause considerable 
supracihary bulging One half of the cal- 
varia is missing, and in the remaining half 
the structure of the bone is clearly seen 
Of the 15 mm of bone which constitutes the 
calvarial thickness, about nine-tenths is 
seen to be composed of a finely porous di- 
ploe, the inner and outer tables being very 
thin The thickest part is just above the 
frontal sinuses, and the calvaria diminishes 
slightly in thickness as it goes backward, 
the occipital part being the least affected 
There is marked bony deposit on the ex- 
ternal occipital protuberance The mas- 
toid processes are large and contam nu- 
merous large air cells, especially at the tip 
Damage in the middle fossa has largely 
obliterated the sella turcica and the sphe- 
noid sinuses The antra are not di- 


lated The palate is high, especially be- 
hind, and there is forward projection of 
the incisor portion of the maxillary al 
vcolar process 

The skull is markedly progemac, with 
elongation of the rami and body of the 
mandible, which have undergone can- 
cellous expansion and atrophy by re- 
sorption, the mental protuberance is 
markedly expanded and projects forward 
beyond the body of the symphysis The 
angle of the jaw is much opened out 
There is hyperplasia of the mandibular 
alveolar process, especially m front 
The changes in this cranium are very 
closely similar to those found in the 
cases of Roue and Mortimer (27) and 
Seriver and Bryan (2S), both of which are 
Type 1 (Fig 9-B) 

T) pe 2 — Of the second group of acrome- 
galic crania there are three specimens The 
characteristic feature of this type is that, 
apparently having undergone initial changes 
similar to Type 1, there has subsequently 
occurred an excessive deposit of bone It 
will have been noted, in the description 
of Type I crania, that the tendency 
is toward demineralization of the ex- 
panded cancellous bone, and that such de- 
position as does occur tends to be ir- 
regular and to favor certain sites On the 
whole such crania are relatively light in 
weight for their size, and sometimes they 
are absolutely so, for resorption is domi- 
nant, in Type 2 deposition is dominant 
and extremely heavy skulls may be pro- 
duced 

The increased density or "sclerosis” 
thus produced, appears m the skiagram as 
an increase m thickness and density of the 
inner table of the skull, the earliest and 
most marked site being the inner table of 
the frontal bone As it progresses, it 
gives the impression of obliteration of the 
already expanded diploe, by outward ex- 
tension of the sclerosis By inward ex- 
tension, calcification of the attached border 
of the falx is early seen m stereoscopic 
skiagrams, and later diffuse extensive ex- 
ostoses may be formed on the inner aspect 
of the frontal eminences 
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Such apparent outward extension is 
clearly seen m Rowe and Mortimer’s case 
(Fig 9-/1), a male patient of 26, whose 
period of overgrowth had been from eight 


reason that some of the skiagrams we show 
give the impression of a greater demineral- 
ization of the face than is actually the 
case 



Figs 9 A (above) and 9 -jS (below) Type 1, dysplasia. Calvana of Rowe and 
Mortimer s case and of Scnvcr and Bryan s case respectively 


to sixteen years, and who ten years later 
was “apparently m a state of downward 
functional transition ” 

The extent to which exostoses on the in- 
ner table of the frontal bone may occur is 
shown m Figure 10 This is the skull cap 
of a characteristic Type 2 change 

Although the facial bones in such crania 
may be somewhat denser than in Type 1 
crania, the sclerotic process seems to be 
limited to the brain-case, and to arise from 
bone laid down by the cranial endosteum 
It may greatly thicken all the bones of the 
brain case, and e\ en dimmish the cranial 
capacity The increased cahanal density 
demands, m skiagraphy, x-rays of consider- 
ably higher penetration, and it is for this 


As in the first type, there is also an in- 
crease in cancellous bone throughout the 
skull, with hyperplasia of the mastoid and 
paranasal sinuses This would appear to 
be the earlier change, coincident with ac- 
tive bone resorption , and it would appear 
that the later sclerotic change is associated 
with what may be called the “functional 
involution” of a once hyperactive anterior 
lobe We have discussed the mechanism of 
production of the sclerosis, in the light of 
experimental work, in another publication 
(2So) 

An excellent example of this second type 
is the skull of Cunningham’s (26) case 
(Fig 1 1) The following points i\ ere noted 
by Thomson (IS) 
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I ig 10 Typical T>pc 2 calvaria weighing 500 
gni A ole TIil large frontal sinus on the right 
extends 20 mm upward above the line of the saw 
cut is 40 mm lateral!> and 10 mm in antero- 
posterior direction The left smus extends Id mm 
above the line of section, and is 25 mm lateral^ 
The right sinus extended far back in the orbital 
roof the upper plate of which is attached to the 
specimen and shows part of an ethmoidal bulla m 
the sinus 


“The subject was a male who died at JS of 
diabetes I-Iis height was b feet one-half mch 
The bones of the skull were remarkably thick, 
the superciliary ndges were eery pronounced 
and the frontal air sinuses of great extent 
The pituitary fossa had undergone 
great expansion from the hypertrophy of the 
pituitary body" (Cunningham) 

Thomson also noted 

"the disproportionate increase m the dimen- 
sions of the face, which was more elongated 
than broadened, the chief increase being m 
the height of the superior and inferior maxilla 
There was prognathism, and, when viewed 
from above, the zygomata could be seen pro- 
jecting on each side The superciliary ndges, 
large and prominent, project beyond the gla- 
bella, and there was a deep depression at the 
fronto-nasal suture The malar bones were 
prominent but there was no evidence of dilata- 
tion of the antra, desenbed by Air Broca as 
characteristic of acromegaly, and as the cause 
of the prommence of the cheeks during life " 

The skull was abnormal for Scottish 



Fig 11 (above) The Cunningham Thomson 
Skull, from the Museum of the Department of 
Anatomy Edinburgh University Skiagram by 
the courtesy of Dr Duncan White Patient was 
male acromegalic aged 36 years. 

Fig 12 (below) No 3 801-1 m the Royal College 
of Surgeons' Museum, London Described by Sir 
Arthur Keith as the Nicolucci Skull (1911) A 
modem Roman male skull the subject of acrome 
gahe changes age unknown 


skulls in length, breadth, and height, and 
the cubic capacity was considerably over 
normal, as was the external circumference 
He labelled the skull “megacephahc” (1S90) 
He gives the nasion-symphysis meas- 
urement as 14S mm > against a normal of 
124 5 mm derived from ten normal Scot- 
tish skulls 


There was extensive obliteration of the 
sagittal and lambdoidal sutures, all mus- 
cular ridges were prominent, particularly 
the median ridge of attachment of the 
hgamentum nuehae, which was 6 mm in 
height 
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The orbits were enlarged, especially trans- 
versely The upper jaw was vertically elon- 
gated, especially between the orbit and 
the alveolar border, and the latter margin 
massive and spongy The palate was 
elongated, narrow, and deeply concave, 
and in the middle line showed recent new 
bone, perforated like a sieve by vascular 
foramina 

The mandible was very large and massive, 
the body very deep, and inclined forward 
at the symphysis The rami were more 
increased vertically than anteroposter- 
lorly, and the angle measured 112 5 de- 
grees The coronoid process was about a 
third higher than normal, the condyles 
were greatly increased transversely 
The cut surface of the calvaria revealed 
the thickness of the bones to vary from 6 
to 12 mm (note that this was not meas- 
ured at the vertex) and both tables could 
be distinguished with intervening diploe, 
increased in thickness and density Where 
the cut opened into the frontal sinuses, 
these were found dilated, the left measur- 
ing 45 mm vertically and 35 mm trans- 
versely, with the bone over them thick 
and massive, from bony deposition 

The sella turcica was enlarged, 22 5 mm 
anteropostenorly, 21 mm transversely, 
and 18 mm deep The posterior chnoids 
were pushed backward and as thin as 
paper The fossa was deepened at the ex- 
pense of the sphenoid, which was only a 
quarter of its normal thickness vertically, 
its smus was not enlarged 

The groove for the middle meningeal 
artery was deep and broad Finally, he 
notes the diminution in size of the anterior 
fossa of the skull, by encroachment of the 
frontal sinuses and elevation of the orbital 
plates 

In concluding, he stressed the absence 
of dilatation of the mastoid, sphenoid, and 
maxillar sinuses in this specimen, in ref- 
erence to Broca’s pathological report on 
Mane’s case, and sought to account for 
this difference by the sex and age of the 
patient He failed, ho\ve\er, to note that, 
while his own specimen was sclerosed, 
Mane's case showed such marked decal- 


cification that the os calms "pitted with the 
finger” — it was a pure Type 1 

The skiagram of this specimen (Fig 11) 
demonstrates clearly the calvarial thick- 
ening and mcrease of density, despite 
which the three tables can just be made out, 
with the great mcrease in relative thick- 
ness of the diploe, which is secondarily 
sclerosed Although the frontal part is 
slightly more affected than the rest of the 
calvana, the whole vault is much more urn- 
form m thickness than is normally the 
case There has been definite addition 
of bone at the external occipital pro- 
tuberance The frontal sinuses are large 
and extend into the orbital roofs, for about 
half their extent, but the detail here is 
somewhat confused by the presence of the 
wiring keeping the skull-cap w place This 
latter provides a good objective standard 
of comparison of density for the structure 
of the calvana 

The mastoid cells are large and numerous, 
a fact that can be made out despite the 
density of the overlying bone The ex- 
pansion of the sella turcica is clear, but 
the degree of development of the sphenoidal 
smus cannot be made out, owing to the 
superimposed density of the sclerosed bone 
of the floor of the middle fossa This 
sclerosis extends to the petrous pyra- 
mid 

The antra are not expanded, and the 
overgrowth of the alveolar bone of the 
upper jaw m front, with its inclination 
forward, is well seen The face is not 
progemac, the mandible does not over- 
shoot the upper jaw 

The second skull in this group is No 
3,861-1, in the Museum of the Royal College 
of Surgeons, London, m which Type 2 
changes are present in extreme form 

This skull is described by Keith (21) as 
the Nicolucci Skull, some of the signi- 
ficant measurements of which he gives 
cribriform plate to glabella, 24 mm '(nor- 
mal, 14 mm ) , nasion to maxillary al- 
veolar margin, 90 mm (normal, 70 mm ) , 

mter-zygomatic diameter, 154 mm (normal! 
130 mm ) , calvarial thickness, in frontal 
region 15 mm , in parietal 15 mm The 
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Fig 13 (a lime) No 1 7S4 m the Warren Mu- 
seum Harvard Medical School Presented by Dr 
Harvey Cushmg Shull of male acromegalic aged 
40 (chromophilic adenoma) Disease lasted 27 
years Note the great thickening and increased 
density jn the frontal region of the calvaria Skull- 
cap weighed circa 500 grams the whole skull 
(dned) 1 048 grams Compare with Figure 6 
Tig 14 {below) Nos 3 S02-1 and 3.S02-2 in the 
Museum of the Royal College of Surgeons Loudon 
Presented in 1911 by J Thomson Walker and de- 
scribed by Keith (1911) as the Thomson-Walker 
Skull Skull and calvaria of female about 40 years 
of age, showing atypical acromegalic features 

Museum Catalogue gives the following 
facts 

“A modern Roman skull (male) The skull 
is unusually massive in consequence of a diffuse 
thickening involving the frontal, the parietal, 
and all the bones entenng into the formation 
of the roof and sides of the cranial cavity 
The thickened bones are dense and, for the 
most part, unnaturally porous, superficially, 


and slightly roughened, the surface changes 
being less marked over the area corresponding 
with the origin of the temporal muscles Al- 
though the circumference of the skull is 570 
ram , its capacity is but 1,500 c c The pane- 
tal bones, where thickest, viz, m the neigh 
borhood of the interparietal suture, measure 
20 mm , and m section are closely cancellous, 
or compact without distinction of tables or 
diploe The pituitary fossa is considerably 
enlarged, proving the existence of pituitary 
disease The posterior part of the sagittal 
suture is obliterated 

“The lower jaw is markedly enlarged, but 
without such thickening as could be called 
massive The length of the vertical ramus is 
increased, the chin pointed and unusually 
prominent The general enlargement, how- 
ever, is evident m the divergence of the pos 
tenor margins of the vertical rami, and in the 
increase m the lower dental arch, which every- 
where exceeds the upper ” 

In the skiagram (Fig 12), the enor- 
mously increased thickness and density 
of the ealvana are obvious, with complete 
loss of all architectural structure The 
confining of this sclerotic change to the 
brain-case is striking Along the vertex 
the superficial porous bone is seen as a 
somewhat striated or woolly outline, re- 
calling somewhat the appearances in 
Paget’s disease 

The mastoid cells are large and numerous, 
the sella turcica is markedly expanded, 
and the frontal sinuses are abnormally 
large, extending about half-way into the 
orbital roof The sphenoidal sinuses can- 
not be made out clearly, but the maxillary 
antra, although well pneumatized, are not 
abnormally large 

The mandible is not heavy, although, 
like the whole face, it is considerably over- 
penetrated by an exposure which was in- 
tended to show up the architectural 
structure of the calvaria There are two 
or three large medullary spaces m the 
prominent mental process The angle of 
the jaw is opened out and there is pro- 
gemacism 

The third Type 2 skull (Fig 13) is 
specimen No 1 , 7S4 in the Warren Museum, 
Harvard Medical School, presented by 
Dr Harvey Cushing (24) It is the skull 
of Mr Van W , an acromegalic who died 
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at the age of 40, when his height was 6 ft 
6 in and his weight 269 pounds Vig- 
orous growth began at 13 years and at 19 
he was 6 ft 4 in , weighing 200 pounds 
At that age he was powerful, intelligent, 
anH with uncontrolled hbido At 32 he 
was weak, drowsy and impotent, and had 
glucosuna In the next three years he 
increased in weight and became practi- 
cally bhnd The glucose threshold was 
300 gm The tumor was a chromophdic 
adenoma 

Apart from the huge frontal sinuses, 
the increase in length of the face, the pro- 
gemacism and the local destruction in 
the middle fossa of the skull, the out- 
standing feature m this specimen is the 
great calvarial thickening, with marked 
increase in density, which most affects 
the frontal bone and results m such a de- 
gree of sclerosis that the skull cap alone 
weighs close on 500 gm , while the whole 
skull weighs 1,048 gm 

In this respect it is interesting to compare 
this skull with the other specimen from 
the same source shown in Figure 6 (W arren 
Museum, No 61) Both were cases of 
chromophihc pituitary adenoma The gen- 
eral facial deformity is very similar In 
No 61 the frontal sinuses are large, but 
not huge as in No 1,7S4 It is, however, 
in the calvaria that the striking difference 
between the two crania is seen In the 
former, the frontal bone is thm, the diploe 
being poorly developed and somewhat 
sclerosed, the skull cap weighing 215 gm 
and the whole skull 4S5 gm , while in the 
latter the frontal bone diploe had under- 
gone considerable early expansion, fol- 
lowed by such marked sclerosis that the 
skull cap weighs as much as the other 
skull complete 

It is clear, that, whatever the cluneal 
and histological similarities in the two 
cases may ha\ e been, there must have ex- 
isted, probably over a long period of time, 
a marked difference in the calcium me- 
tabolism, as shown by the calcium reserve 
in the bones — a difference, as far as the 
skull is concerned, most evident in the 
frontal component of the calvaria 


Type S — Of the eleven acromegalic 
cram a there remains one which cannot be 
classified with either of the two foregomg 
types It is specimen Nos 3,862-1 and 
3,862-2 (the calvaria) in the Museum of 
the Royal College of Surgeons, London 
presented in 1911 by J Thomson Walker 
and described by Keith (21) as the 
Thomson- Walker skull The following de- 
tails are from Keith’s paper and the Museum 
Catalogue 

“The skull and calvaria of a woman, supposed 
to have been about forty years of age, who 
died in Vienna, the clinical history bemg un- 
known The specimen shows marked enlarge- 
ment of the pituitary fossa, with atypical 
acromegalic features Anteropostenorly the 
sella measures 19 mm , 22 mm in width, and 
14 mm in depth From cribriform plate to 
glabella is only 15 mm (normal 14 mm ) 
From nasion to maxillary alveolar margin is 71 
mm (normal 70 mm ) , the mter-zygomatic 
distance is 124 mm (normal 130 mm ), and 
the cranial capacity is only 1,200 c c (normal 
1,540 c c for adult male) The frontal and 
parietal bones are thickened and sclerosed, 
but there is an absence of any pronounced 
supra-orbital ridges, and the upper part of the 
forehead is not unduly shelving The frontal 
smuses are small The palate is increased in 
area, and there is an increase in height in the 
alveolar process of the lower jaw, accompanied 
by some change at the angle, and increased 
height of the ramus There is but little 
elongation of the face, or increase in mental 
prominence The muscular depressions on the 
base of the skull are exaggerated Where the 
frontal bone is thickest it measures 15 mm ” 

The lateral skiagram (Fig 14) shows a 
small skull whose facial part is not large 
m proportion to the small bram-case, in 
fact, the upper part of the face, if any- 
thing, seems small in comparison The 
frontal smuses are hypoplastic, having 
reached only the size of those of a girl of 
about ten years The damage to the 
sella is obvious, the antra are not ex- 
panded, and the maxillary alveolar proc- 
ess projects forward to a moderate degree 
The mandible is moderately progemac 

The striking feature in this case is the 
thickening and great increase in density of 
the calvaria This most affects the frontal 
and parietal parts, the occipital part much 
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less The brow has almost the vertical 
slope of childhood, a fact that is in accord 
with the almost infantile frontal sinuses, 
another fact that is very surprising m an 
acromegahc cranium An impression of 
the great density of the bone, winch 
seems to have occurred as an internal de- 
posit and may account in part for the small 
cranial capacity, can be got by noting that 
it is almost equal to the density of the metal 
rods supporting the specimen 
At first we were rather nonplussed by 
the marked lack of certain of the out- 
standing features of the other acromegalic 
crania in this senes, such as marked en- 
largement of frontal sinuses and increase 
m length of the face Despite the evi- 
dence of damage to the sella turcica and 
the mandibular changes, the possibility 
arose, in the absence of a clinical history, 
of there being an element of Paget’s dis- 
ease present Accordingly, we were very 
doubtful of the possible value of this speci- 
men as a guide to the recognition of pitui- 
tary mfluence, in the lesser degrees of 
change in cranial form and structure 
Contrary to our expectations, however, tins 
specimen has proved to be of the greatest 
importance, although it was not until we 
had examined many hundred cranial skia- 
grams that we began to appreciate it 
In the light of 71 cases in our senes, 
which showed changes similar in nature 
but less in degree, the great majonty of 
which were women showing adiposity as 
well as other symptoms of pituitary fail- 
ure in the later stages, we have little hesi- 
tation in concluding that such a cranium is 
produced by a dyspituitarism, m which the 
hyperfunctional phase is slight, transitory 
or non-existent and the hypofunctional 
phase is the long-lasting and dominant 
charactenstic 

In this case we are inclined to think it 
probable that, in the second decade of 
life, the patient suffered from a pituitary 
hypofunction from which resulted the 
frontal sinus hypoplasia, and the onset of 
a calvarial sclerosis 

In cas es in which small frontal sinuses 
are fo un d in association with a thickened, 


dense eah ana, as in this case of the Thom- 
son-Walker skull, we are inclined to t hink 
that tins condition is due, not to the ob- 
literation of sinuses that were once larger 
by the process of sclerosis, but to the fact 
that a condition of hypopituitarism was 
present during the years of active growth 
of the smus, and that the part of the frontal 
bone, mto which the sinus ordinarily would 
have extended, was similarly affected 
In the 500 dysplastic skulls in our senes, 
we have seen no evidence of a frontal smus, 
once formed, becoming secondarily ob- 
literated, or even diminished in size, al- 
though the reverse process does occur, 
10 , a frontal smus may become larger after 
the attainment of its full adult size, if a 
condition of active hyperpituitarism be 
present 
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less The brow has almost the \ertical 
slope of childhood, a fact that is m accord 
with die almost infantile frontal sinuses, 
another fact diat is very surprising m an 
acromegalic cranium An impression of 
die great density of die bone, which 
seuns to have occurred as an internal de- 
posit and may account m part for the small 
cramal capacity, can be got by nobng that 
it is almost equal to the density of the metal 
rods supporting the specimen 
At first we w r ere rather nonplussed by 
die marked lack of certain of the out- 
standing features of the odier acromegalic 
crania m dus senes, such as marked en- 
largement of frontal sinuses and increase 
in length of the face Despite die evi- 
dence of damage to the sella turcica and 
the mandibular changes, die possibility 
arose, in die absence of a clinical history, 
of there being an element of Paget’s dis- 
ease present Accordingly, we were very 
doubtful of die possible \ alue of this speci- 
men as a guide to the recognition of pitui- 
tary influence, m the lesser degrees of 
change m cramal form and structure 
Contrary to our expectations, however, this 
specimen has proved to be of die greatest 
importance, although it w’as not until we 
had examined many hundred cranial skia- 
grams that we began to appreciate it 
In the light of 71 cases in our senes, 
which showed changes similar in nature 
but less in degree, the great majonty of 
which were women showing adiposity as 
well as other symptoms of pituitary fail- 
ure in the later stages, we have litde hesi- 
tation in concluding that such a cranium is 
produced by a dyspituitansm, in which the 
hyperfunctional phase is slight, transitory 
or non-existent and the hypofunctional 
phase is the long-lasting and dominant 
charactensdc 

In this case we are inclined to think it 
probable that, in the second decade of 
life, the patient suffered from a pituitary 
hypofunebon from which resulted the 
frontal sinus hypoplasia, and the onset o 
a calvarial sclerosis 

In cases in which small frontal sinuses 
are found in association with a thickened, 


dense calvana, as in this case of the Thom- 
son- Walker skull, we are inclined to think 
that this condition is due, not to the ob- 
literation of smuses that were once larger 
by the process of sclerosis, but to the fact 
that a condition of hypopituitarism was 
present during the years of active growth 
of the smus, and that the part of the frontal 
bone, mto which the smus ordinarily would 
have extended, was similarly affected 
In the 500 dysplastic skulls in our senes, 
w e have seen no evidence of a frontal sinus, 
once formed, becoming secondarily ob- 
literated, or even diminished in size, al- 
though the reverse process does occur, 
te,a frontal smus may become larger after 
the attainment of its full adult size, if a 
condition of active hyperpituitarism be 
present 
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with subsequent calcification taking place 
m the ligament (2) Others (9) are of the 
opinion that a fracture of the internal con- 


there was no need for periosteal participa- 
tion in the formation of the mass 

The tibial collateral ligament seems to be 



Fig l Fig 2 

Fig 1 Early manifestation of Pellegrun-Stieda’s disease 20 days after injury 
in a 50-year old white male A faint, semilunar-shaped shadow can be seen near the 
internal condyle of the left femur 

Fig 2 Pellegrini Stieda s disease in a 55-year-old white female in whom roent 
genograms immediately after first injury to the left knee (July 1933) showed no 
para articular deposit The above roentgenogram, made 20 days after second 
injury (3 l /t years after first), shows a deposit near the internal condyle of femur 
the density of which suggests it to be the result of the initial and not of the recent 
injury 


dyle of the femur might or might not be 
present and that ossification is due to 
metaplasia of connective tissue Kotug, 
Kohler, Pfister, and Ewald were definitely 
of the opinion that calcification seen in 
the ligament was a fractureless callous 
formation, and that it was the end-result 
of periosteal proliferation secondary to a 
tear in the ligament and tendons at that 
point as shown by the fact that the process 
never appeared within from two to three 
weeks after injury (3) Kulowski (5) be- 
lieved that the clear space between the bony 
mass and the femoral margin demonstrated 


most frequently affected (6), but different 
structures of the knee may be mvolved as 
was shown in Kulowskt’s patient in whom 
at operation the tibial collateral ligament 
was found to be free from pathologic 
changes which affected the adductor mag- 
nus and vastus medialis tendons (5) And- 
reesen (7) beheved that calcification oc- 
curred m the attachment of the adductor 
magnus tendon So opinions have differed 
concerning not only the site of involvement, 
but also the type of pathologic change pro- 
duced m Pellegnm-Stieda’s disease These 
differences of opimon are not serious ones, 


PELLEGRINI-STIEDA'S DISEASE 

A MANIFESTATION IN THE KNEE OF POST -TRAUMATIC CHANGES COMMON 

TO OTHER JOINTS 1 

By H S C ALLEN, AID, Bradford, Pa 


INTRODUCTION 

laELLEGRINI-STIEDA’S disease is 
Ip a post-traumatic disorder of the 

knee in which roentgen opacities ap- 
pear near the internal condyle of the femur, 
but do not, as a rule, become manifest 
until two to three weeks after injury to 
the knee (1) Because each of the terms 
calcification and ossification have been ap- 
plied to such roentgen opacities, confusion 
has arisen pertaining to which represents 
the true pathologic condition of this dis- 
order The exactitude of Pellegnm- 
Stieda’s disease, as a disease entity, has 
also suffered because of conflicting reports 
pertaining to the structures of the knee it 
affects, and because similar changes occur 
about other joints after trauma 

Explanations will be proffered as to why 
para-articular calcification or ossification 
may occur after trauma, and a theory ad- 
vanced pertaining to why certain joint 
structures seem more prone than others 
to become the seat of such pathologic proc- 
esses To indicate that Pellegnni-Stieda s 
disease is but a local manifestation of post- 
traumatic changes common to joints, 
attention will be called to points in common 
between it and other disorders m which 
para-articular deposits occur after trauma 
and form roentgen opacities about the in- 
volved joint 

PELLEGRINI-STIEDA’S DISEASE 

Pellegrini, in 1905, first called attention 
to ossification of the tibial collateral liga- 
ment, and Kohler in the same year re- 
ported a similar case Stieda, unaware 
of the previous work of Kohler and Pel- 
legrini, drew attention in 1907 to a semi- 


lunar-shaped calcification seen about the 
superior border of the internal condyle of 
the femur (1) Thereafter numerous reports 
of so-called Pellegnm-Stieda’s disease ap- 
peared in European medical literature, but 
no mention of the condition was made m 
our literature until July, 1932, when an 
editorial pertaining to it appeared in the 
then current issue of the “The American 
Journal of Roentgenology and Radium 
Therapy” (4) In 1933, Kulowski (5) was 
the first, m the English medical literature, to 
report a case of Pellegrmi-Stieda’s disease, 
since when 54 instances (4, 6, 9) of calci- 
fication or ossification near the internal 
condyle of the femur have been reported 
as having been observed m our United 
States 

Surely it has been the experience of 
others as well as myself to encounter ad- 
ditional cases of Pellegnni-Stieda’s dis- 
ease (Figs 1, 2, 3), since our attention has 
been directed to the possibility of such a 
condition developing m the knee after 
trauma Failure to have recognized this 
disorder more frequently is believed due to 
delayed roentgenographic appearance of 
the lesion (4) 

Like other traumatic disorders, Pelle- 
gnm-Stieda’s disease has a higher inci- 
dence m males (6), and resurrection, as it 
were, of this condition invites our serious 
attention to it and to analogous disorders 
because of possible medico-legal impli- 
cations 

Pellegrini was under the impression that 
ossification followed trauma Most ob- 
servers are agreed that in this disorder 
ossification does follow trauma and that 
the injury may be direct or indirect in 
nature She da attributed the condition 


* Read at the Twenty second Annual Meeting of tQ f ra cture With detachment of a small 
the Pennsylvania Radiological Societj, Ene a p ar tjc] e of bone at the moment of injury 
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Fig 5 Fig 6 

Fig 5 Myositis ossificans. Bone laid down presumably in capsule of joint No history of injury (Illus- 
tration reproduced from * Diagnostic Roentgenology/' Thomas Nelson &, Sons, New York 1936, Fig 125, 
p 361 ) 

1 Fig 6 Para-articular ossifications in the knee of a tabetic (Illustration reproduced from 'Diagnostic 
Roentgenology ” Thomas Nelson &. Sons New York, 1930, Fig 139, p 473 ) 


to disappear spontaneously or to disappear 
after the institution of physical therapy, 
while m other instances such deposits per- 
sist m spite of medical forms of treatment 
(1, 4, 6, 9, 11) 

MYOSITIS OSSIFICANS 

Kulowski (5) likened the bony mass found 
in his case of Pellegmn-Stieda’s disease 
to that occurring in myositis ossificans 
While myositis ossificans is not strictly a 
para-articular disorder, it occasionally oc- 
curs not far distant from joints, and some- 
times after trauma "Drill bone,” com- 
mon among enlisted men in the infantry, 
is a traumatic, circumscribed form of myo- 
sitis ossificans occurring in the deltoid 
muscle of the shoulder Myositis ossi- 
ficans sometimes develops m the quad- 
riceps femons of football players after in- 
jury, and m the brachiahs anticus after 
some posterior dislocations of the elbow, 
and is believed sometimes to affect joint 
capsules (Fig 5) 


Myositis ossificans and Pellegnm- 
Stieda’s disease have another point in 
common, in that recurrence of the patho- 
logic process has been experienced after 
too early surgical intervention in either 
condition (5, 14) 

PARA-ARTICULAR OSSIFICATIONS 
OF PARAPLEGIA 

Ossifications have been found to occur 
about joints in some cases of paraplegia 
(Fig 6) in which trauma has been held re- 
sponsible There are some who believe 
that tabetics per se develop bone in soft 
tissue at the slightest traumatic provoca- 
tion, such as the prick of a hypodermic 
needle Osseous deposits, however, occur 
about joints of paraplegics who are not 
syphilitics, and it has been assumed by 
some that m such instances rough han- 
dling by ambulance or hospital attendants 
has been responsible for the development 
of these deposits, just as use of joints in 
tabetics prior to the preparalytic stage of 
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Fig 3 (above) Roentgenogram of right knee 
showing a proximal semilunar shaped shadow and a 
smaller distal shadow near the internal condyle 
of right femur (14 months after injury) in a 49- 
year-old white male m whom roentgenograms of 
the knee showed no evidence of this condition the 
day after injury 

Fig 4 (below) Calcified subdeltoid bursitis in 
a 44-year old white female (No definite history 
of injury Used simply as an illustration of 
calcified subdeltoid bursitis ) 

being more or less of academic interest, 
but they nevertheless detract from the 


specific nature of the disorder as a disease 
entity, and since, as will be discussed 
later, other joints sometimes become like 
wise affected after trauma, the onl> fea- 
ture to distinguish Pellegnm-Stieda’s dis 
ease is its gross anatomic location, the 
knee 

SO-CALLCD SUBDELTOID BURSITIS 

Lewm (S) believed that calcification or 
ossification of the tibial collateral liga- 
ment was analogous to calcification of the 
suprasptnatous tendon m the region of the 
subdeltoid bursa (Fig 4) Until Codman 
(id), m 1906, clearly showed that the sub 
acromial and the subdeltoid bursae were 
identical and their names synonymous con- 
fusion existed pertaining to structural in- 
volvement in so-called bursitis of the 
shoulder In tins disorder there still is 
confusion pertaining to structural involve- 
ment, for some investigators feel that the 
initial lesion is always in the supraspmat- 
ous tendon, while others state that trauma 
is to the bursa at the time of abduction 
movements, the bursa being injured as it 
glides beneath the acromion (11) In this 
discussion we are concerned only with post- 
traumatic deposits, which m subacromial 
bursitis are not always due to calcification 
as shown by Case (13) He discovered 
such a deposit to consist of both bone 
and cartilage 

Analyses of calcium deposits m the body 
have revealed them to consist of calcium 
phosphate, from SO to 85 per cent, and 
calcium carbonate from 15 to 20 per cent, 
the approximate percentages in which cal- 
cium salts occur m bone (10) Such equal- 
ity of percentages explains the similarity 
in roentgenographic density of calci- 
fications and ossifications of similar size, 
and points out the hopelessness of roent- 
genographic differentiation between the 
two, m the absence of trabeculation, justi- 
fying the use of either of these terms until 
such tune when deposits as these can be 
identified histologically, if necessary 
Like the deposits occurring in so-called 
subdeltoid bursitis those developing in 
Pellegnm-Stieda's disease have been known 
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Fig 9 Lateral roentgenogram of an adult white 
male showing a fabella in the left knee presumably 
in the tendon of the gastrocnemius muscle 


comes into contact with fatty acids de- 
rived from the pathologic process of fatty 
degeneration, insoluble soaps are formed 
giving nse to calcific deposits m the tissue 
affected (15) Ligaments and tendons then, 
because, of greater exposure to direct or 
to indirect trauma are, therefore, probably 
more prone to become the depositories of 
insoluble soaps, as the result of injury 
Ossification — Bone is the most highly 
differentiated of the connective tissues It 
is not a primary, but a secondary tissue 
being preceded either by cartilage or by 
fibrous connective tissue That developed 
from hyaline cartilage is called endochon- 
dral bone, while that formed from fibrous 
connective tissue without the intervention 
of cartilage is known as intramembra- 
nous bone (10) Freund (5) found the 
following different types of bone to com- 



( 2 *. — 


Fig 10 This drawing depicts cartilage cells 
(C) m the end of the Achilles’ tendon (S) which 
attaches directly to the bone of the os calcis (A) 
(Illustration alter KolhcLer, and reproduced from 

Tumors of Bone,” C F Geschickter and M M 
Copeland Revised Edition, Am Jour Cancer, 1936 
Fig 23) 

pnse the osseous mass m a case of Pelle- 
gnm-Stieda’s disease , bone formed on the 
basis of connective tissue, bone formation 
which was callus-like in character, and 
endochondral bone 

Because fibrous connective tissue pos- 
sesses power to form a special type of bone, 
and because fibrous connective tissue is 
the principal constituent of ligaments and 
tendons, these structures are inherently 
capable of producing intramembranous 
bone when so provoked, as by trauma, for 
instance, but to conceive how endochon- 
dral bone can form in ligaments or tendons 
necessitates a brief consideration of the 
histogenesis of joints 

Not only intra-articular tissues, but 
ligaments, tendons, and bursae nearest the 
joint are derived from precartilaginous, or 
blastemal, tissue capable of forming both 
cartilage and bone Mesenchyme des- 
tined to form both cartilage and bone con- 
denses (Fig 7) at the site of the future 
skeleton in the early embryo 

Strands of this tissue (Fig 8) cut their 
way across the future bone at right-angles 
to it and persist at the site of future joints 
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their disease is thought to be the trau- 
matic factor m such cases (l()). 

Paraplegia, then, regardless of its etiol- 
ogy, is another condition m which osseous 
deposits sometimes occur about joints after 
trauma 

SITUS OF PRCDILECTION 

Particular ligaments or tendons of cer- 
tain joints seem more prone than others to 
undergo calctficatton or ossification after 
injury This is probably due, in part at 
least, to greater exposure of the ligament or 
tendon in question to direct or to indirect 
trauma 

PATUOLOGV 

Some conditions have been stated m 
which calcific or osseous deposits develop 
about joints following trauma Why calci- 
fication occurs in some and why ossification 
occurs in other instances, and why in still 
other cases neither of these pathologic 
changes develops after injury is at present 
inexplicable Perhaps it will eventually 
be shown that trauma produces a local 
disturbance m tissue balance which, de- 
pending upon the prevailing state of glan- 
dular balance or the lack of it, results 
either in calcification or ossification in the 
latter, or in no pathologic change in the 
former instance For the present it is 
pertinent that we pause for a moment to 
consider the manner m which calcification 
is believed by some to take place, and to 
review the different ways in which ossi- 
fication occurs 

Calcification usually develops in tissues 
which are dead or m a state of reduced 
vitality as the result of some abnormal 
antecedant process, which as a rule is us- 
ually of an inflammatory nature The 
conditions under which inflammation most 
frequently occurs are almost always asso- 
ciated with some form of injury Fatty de- 
generation of cells frequently precedes 
calcification, and this might possibly ac- 
count for the tune interval elapsing be- 
tween injury and the appearance of roent- 
gen opacities Calcium salts are obtained 
from the blood and lymph in which they 



Fig 7 (a dote) Photomicrograph of human em 
br>o tissue X 140 min ( 4) shows the condensa 
tion of embryonic tissue (blastema) at the site of the 
future skeleton and in (B) this precartdagmous 
condensation of connective tissue is giving rise at 
its center to early cartilage cells The persisting 
rim of dense connective tissue about the earl) 
cartilage cells is the primitive perichondrium and 
has the power to form both bone and cartilage 
Persisting strands identical in nature with the 
perichondrium are referred to as precartilaginous 
connective tissue (Illustration and legend repro 
duced from Tumors of Bone ’ C F Gesehickter 
and M M Copeland Revised Edition Am Jour 
Cancer, 1930 Figs. 1 A and 1-B 

Fig 8 {below) Photomicrograph of human em 
bryo tissue X 140 mm Low magnification of the 
bones about the knee joint Theboneshavebeenpre 
formed in cartilage About this cartilage the dense 
embryonic connective tissue which is the forerun 
ner of cartilage persists Note that this early con 
nective tissue is present in the future joint cavity 
and also adherent at the places where the tendons 
are forming (Illustration and legend reproduced 
from Tumors of Bone ’ C F Gesehickter and 
M M Copeland Revised Edition, Am Jour 
Cancer 193(5 Fig 3 ) 


are ordinarily held m solution One the- 
ory propounds that when such solution 
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SUMMARY 

1 Because confusion has arisen pertain- 
ing to which of the terms, calcification or 
ossification, represents the true pathologic 
condition occurring in Pellegnm-Stieda’s 
disease, it has been pointed out that either 
calcific or osseous processes may develop 
about joints after trauma 

2 Attention has been called to the hope- 
lessness of roentgenographic differentiation 
between calcific and osseous deposits of 
similar size in the absence of definite trabec- 
ulation, justifying the use of either of the 
terms calcification or ossification in ref- 
erence to roentgen opaque deposits of 
such character 

3 Fatty degeneration, a pathologic proc- 
ess thought by some to precede calcifi- 
cation is suggested as a possible cause for 
the delay in the roentgenographic appear- 
ance of calcific deposits developing after 


1 ig It Lateral \ lew ofkftanUu of u-17 > car-old 
male showing recent fracture of ossified ten do 
Achilles, ossification presunubl> having taken 
place after initial injury to jears prior to recent 
injury which fractured the ossified tendon (Illus- 
tration from "Radiography and Clinical Photog- 
raphy " D M Clark, December, KUO, 12, U ) 


By mucoid regression some of this tissue 
forms joint cavity, the surrounding conden- 
sation of mesenchyme forming synovial 
membrane Other strands persist at the 
reflection of the joint capsule and at its 
points of attachment to tendons and liga- 
ments (14) So it is in this manner that 
ligaments, and tendons come to acquire in- 
clusions of primitive tissue which evidently 
lie dormant in the sense of Cohnheim cell 
rests until stimulated, as by trauma, to 
undergo metaplasia A sesamoid bone of 
the knee, the fabella (Fig 9) is an example 
of endochondral bone arising from a primi- 
tive tissue inclusion in the gastrocnemius 
tendon KoUicker (14), as early as 1853, 
depicted cartilage cells in the Achilles ten- 
don (Fig 10), a location m which extra- 
skeletal ossification occasionally occurs 

(Fig 11) 


injury 

4 The extra-skeletal formation of endo- 
chondral and of intramembranous bone 
has been briefly reviewed 

5 A theory has been advanced pertain- 
ing to why particular ligaments or tendons 
of certain joints seem more prone than 
ligaments or tendons of the same or of 
other joints, to become seats of ossification 
or calcification after trauma 

6 Analogies have been drawn between 
Pellegrmi-Stieda’s disease and some other 
disorders in which, after trauma, para- 
articular calcification or ossification some- 
times develops, indicating that the former 
condition is not truly a disease entity, but 
a local manifestation in the knee of post- 
traumatic changes common to other joints 
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However, there is never any ankylosis at 
birth or in intra-utenne life The roent- 
genograms of the newborn show the middle 
phalanges to be m very close approxima- 
tion to the proximal phalanges Ana- 
tomic and histologic examinations reveal a 
hypoplasia and sometimes an anaplasia of 
the joint structure Usually it is sym- 
metrical joints which are involved 

Cunningham describes the formation of 
the normal joint as follows 

The pnmitn e immovable joint is first rec- 
ognized as a mass of undifferentiated mesoder- 
mic cells situated between the two masses, 



Fig 2 A 

which have differentiated into primitive carti- 
lage 

“The cell mass which constitutes the joint- 
unit presents the appearance of a thick cellular 
disc, the proximal and distal surfaces of which 
are in accurate apposition with the primitive 
cartilages, while its circumference is defined 
from the surrounding mesoderm by a some- 
what closer aggregation of the cells of which 
the disc is composed From this cellular disc 
or joint-unit all the structures characteristic of 
amphiarthrodial and diarthrodial joints are ul- 
timately developed 

“Within the substance of the disc itself a 
transverse cleft, more or less well-defined and 
complete, makes its appearance In this man- 
ner the disc is divided into proximal and distal 
segments, separated from each other by an in- 
terval which is the primitive articular cavity 
This cleft, however, never extends so far as to 
interrupt the continuity of the circumferential 
part of the disc which develops into the fibrous 
tissue of the investing ligaments From the 
proximal and distal segments of the articular 
dish the various structures, distinctive of mov- 
able joints are developed ” 

Duken (6) who made the pathologic and 
anatomic investigation of this condition, 
came to the conclusion that the stiffness is 
due to the hypoplasia and sometimes ana- 
plasia of the interphalangeal joint and 
these anomalies are produced as a result 
of insufficient and irregular differentiation 
of the intermediary zone of the pre-carti- 
lage tissue These changes m the joints 
result in varying degrees of bony ankylosis 

Ankylosis starts m childhood and early 
youth, becoming more marked as the sub- 
ject grows older At any one time various 
stages of ankylosis can be seen in various 
joints (See Fig 1 ) Observers have been 
able to follow up all the stages to complete 
and solid bony union Sometimes m 


HEREDITARY MULTIPLE ANKYLOSING ARTHROPATHY 1 

(CONGENITAL STIITNESS Or THE FINGER JOINTS) 

Bv A R BLOOM, M D Detroit, Mich 
From tin. Roentgen Department of the North End Clime 


I! II EREDITARY multiple ankylosing 
^ arthropathy is a rare hereditary con- 
u dition m which there is ankylosis of 
the middle and proximal phalanges of the 
hands together with changes in other joints 
of the body, and it is due to a congenitally 
inherited abnormality of the ca tilages be- 
tween the joints Genealogical investiga- 
tion of the various cases reported in the 
literature proves that this anomaly is in- 
herited according to Mendel’s law It is a 


one family, they called it "congenital 
stiffness of the finger joints ” They re- 
viewed the literature which included re- 
ports by Rochhne (4), Aschner (5), Duken 
(<>), Drinkwater (1), and Kohler (7) Har- 
vey Cushing (8) described this condition 
in l‘Jl(), m ‘‘Genetics’’ under the name of 
“hereditary ankylosis of the proximal pha- 
langeal joints" (symphalangism) 

The term "congenital stiffness of the 
finger joints" seems to me to be misap- 



Fig i 


distinctly dominant characteristic and not 
sex-bound Dnnkwater (1) has traced 
the genealogical tree of one family with 
stiff fingers through fourteen generations, 
and R6v6sz (2) reported a case which he 
traced m three generations 

In 1932, Rochhne and Simonson (3) ae 
scribed two cases of this rare anomaly m 

~ . . tlt , p the Twenty second Annual Meet- 

Cincinnati, Nov 30-Dec. 4 


phed It does not describe the condition 
accurately, for it is not limited to the finger 
joints, neither does “congenital stiffness” 
describe the cause nor convey the mecha- 
nism of the rigidity I have suggested 
the term hereditary multiple ankylosing ar- 
thropathy as being more descriptive and in- 
formative 

The joint involvement is readily appa- 
rent at birth and such joints as are free of 
abnormality at that time never ankylose 
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Fig 8 (two views) 


pronated feet with prominent scaphoids 
The feet were very rigid, and there was 
considerable peroneal spasm There was 
tenderness along the longitudinal arches 
The patient was referred to the Roentgen 
Department for radiographic examination 
of the feet, with a tentative diagnosis of 
spastic flat feet or calcaneonavicular eola- 
tion After the report given below was 
made, the boy was given a more extensive 
examination It was found that the digits 
of the hand tended to spread The little 
finger was deformed at the distal jomt and 
adducted There was a disturbance in the 
jomt line as though the radial side of the 
epiphysis did not keep up with the ulnar 
Similar, though less marked, changes were 
noted m the fourth finger (All changes 
were symmetrical ) There was a bulbous 
enlargement at the distal phalanx of the in- 
dex finger Apparently there was an ab- 
sence of mterphalangeal joints of the 
fourth finger of each hand (Fig 6) The 
patient was unable to close his fist The 
elbow (Fig S) showed an increase of the 
carrying angle, with limitation of supina- 
tion Further examination of the feet 
showed the heels to be inverted The feet 
were broad, flat and rigid, with about ten 
degrees inversion The toe jomt was pres- 
ent (Fig 7) 

On questioning the mother, we learned 


that several of the boy's maternal relatives 
had similar deformities 

ROENGTEN FINDINGS 

Anteroposterior and lateral views of 
both feet (Fig 2) show symmetrical 
changes The arches are flat Practi- 
cally all the tarsal bones are fused into one 
solid mass, and very little, if any, demar- 
cation of the individual bones can be seen 
There is a separate bone between the base 
of the first metatarsal and the solidified 
tarsus, which I believe to be the cuneiform 
The anterior aspect of the sohd tarsus is 
straight and the posterior aspect of the 
cuneiform is m line with the bases of the 
second, thud, and fourth metatarsals 
The epiphyseal heads of the second, thud, 
fourth, and fifth metatarsals are not 
united, and there are epiphyses present at 
the bases of the second, thud, fourth, and 
fifth proximal phalanges The thud, fourth, 
and fifth toes have only two phalanges 
each The second toes have three pha- 
langes, the distal and middle being very 
small There is an unumted epiphyseal 
plate at the base of the first distal phalanx 
No epiphyseal plates can be seen between 
the distal and proximal phalanges of the 
other toes The first metatarsal is shorter 
than the other metatarsals, although con- 
siderably broader The combined length 
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older individuals the ankylosis has been so fingers, giving a ring-like form of mdenta- 
complete that no sign of the early dn ision tions 

could be recognized (see Fig 2) At this Our case had, in addition to changes of 
stage there is a common bone marrow the proximal phalanges, complete ankylo- 

Although the condition is frequently sis of the tarsal bone of the foot (Fig 2), 
termed “congenital stiffness of the finger anterior subluxation and abnormalities of 


joints," the fingers are never alone involved 
All the cases reported ha\ e other jomt ab- 
normalities, but no case is without finger 
joint involvement Four cases reported 
by Roehline and Simonson (3) were as 
follows 

The first case had, in addition to changes 
m the finger joints, similar deformities of 
the head of the second to the fifth meta- 
tarsal, bilateral subluxation of the head 
of the radius, bilateral coxa vara, flatten- 
ing and increased transverse diameter of 
the twelfth dorsal, and all the lumbar 
vertebrae 

The second case had, in addition to the 
changes of the proximal phalanges, sub- 
luxation of the elbow joints and abnormali- 
ties of the metatarsals 

In another case there were changes of 
the facial bones, deformities of the thumbs 
and big toes, and ankylosis of all the pha- 
langes of the feet 

In the case of an lS-year-old girl, the 
ankylosis of the finger joints was accom- 
panied by changes in the soft tissue of the 


the heads of the radu (Fig 3), flattening 
and broadening of the sixth dorsal vertebra 
(Fig 4), wedging of the fifth, sixth, and 
seventh dorsal vertebrae, persistance of late 
epiphyseal plates, notching of the vertebra 
(Fig 5), and abnormalities of the carpal 
bones (Fig 1) 

The complete fusion of the tarsal bones 
of the foot has been reported before 

CASE REPORT 

B L , born m 1920, originally came to 
the North End Clinic in 1927 for ring worm 
infection of the scalp In 1931 he was 
seen in the Pediatric Department because 
of enuresis At that time he measured 
59 l A inches and weighed 129 ’/i pounds 
Because of his size and weight he was diag- 
nosed as the pituitary type of endocrine 
disturbance, but x-ray examination of the 
skull revealed a normal sella turcica 

In 1933, he was referred to the Ortho- 
pedic Department because of painful feet 
of several years’ duration Examination 
by Dr F Fischer revealed very relaxed 
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fossa, but the head of the radius appears to 
be anterior to the humerus and interferes 
with complete flexion 

Anteroposterior views of the dorsal 
spine (Fig 4) show the sixth dorsal vertebra 
to be rather flattened at the base From 
the seventh dorsal to the base of the tenth 
dorsal vertebra, there is a fairly dense line 
about one eighth of an inch from either 
lateral aspect of the spine and parallel to 
the course of the spine The ribs and the 
shoulder joint appear normal Lateral 
view of the dorsal spine (Fig 5) shows a 
wedging of the fifth, sixth, and seventh 
dorsal verttb&e There is marked notch- 
ing of the anterior aspect of these vertebrae 
and the epiphyseal plates are quite promi- 
nent and separate 

CONCLUSION 

(1) Another case of a rare hereditary 
condition is reported 

(2) To the writer’s knowledge, this is the 


first case reported m which there is com- 
plete fusion of the tarsal bones 

(3) The term hereditary multiple anky- 
losing arthropathy is suggested in the place 
of congenital stiffness of the finger joints 
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of the first metatarsal and cuneiform is movable joint There appear to be six 
equal to the length of the other metatarsals carpal bones present There is one large 


Anteroposterior views of both hands 
(Fig 1) also shows symmetrical changes 
There is a marked abnormality of the first 
metacarpal It is broad and irregular in 
shape The base of the second metacarpal 
is broad and notched The neck of the 


first metacarpal is rather broad and tapers 
to the middle, resulting in a spindle-shaped 
appearance The joint space between the 
metacarpals and the proximal phalanges 
appears normal The epiphyseal heads 
have not united nor have the epiphyseal 


plates at the base of the proximal pha- 
langes The joint spaces between the 
proximal and middle phalanges of the sec- 
ond, third, and fourth fingers are very 
narrow and atrophic and in the fifth finger 
the two phalanges are umted One cannot 
see the point of union There appears to be 
a united central cavity The joint space be- 
tween the proximal and middle phalanges 
of the first finger of the left hand shows be- 
ginning ankylosis, but the jomt space can 
be made out The joint space between 
the middle and proximal phalanges is 
straight across and very narrow, present- 
ing the appearance of a fixed rather than a 


bone which occupies the space of the capi- 
tal e, lesser multiangular, and greater mul- 
tiangular This bone is triangular in 
shape and the base articulates with the 
first, second, third, and part of the fourth 
metacarpal The hamate articulates with 
the fifth and part of the fourth metacarpal 
The navicular is of normal size, but the 
lunate is rather small The triquetrum is 
present but the pisiform cannot be made 
out One bone about the size and shape 
of the pisiform lies below the bases of the 
fourth and fifth metacarpals The distal 
epiphyses of the radius and the ulna are 
not united 

Anteroposterior and lateral views of the 
elbow (Fig 3) show marked broadening of 
the condylar end of the humerus The 
medial condyle is markedly enlarged and 
projects medially There is evidence of an 
unumted epiphysis The condyle on the 
radial side, by contrast, appears not com- 
pletely developed, the head of the radius, 
instead of being flattened, is bulbular 
The proximal epiphysis is not completely 
umted In the lateral view the trochlea 
of the humerus fits into the olecranon 



Fig 1 ( upper left) 1 Fig 2 ( upper n$ht) Same 

Fig 3 (lower left ) Same case case as Fig 3 

as Fig 2 Fig 4 ( lower right) 

' It is suggested that the reproductions in this article be viewed through a reading glass in order to 
visualize detail structures etc 

moved so as to free the underlying soft down to the level of the third or fourth 
tissues from the non-yieldmg bony thorax, nb Occasionally, the lung is adherent 
thereby permitting the greatest anatomi- mesially, preventing this drop and thereby 
cal collapse of the lung The underlying causing an inadequate collapse of the lung 
lung, following this procedure, collapses In such instances, and in cases m which 



CORRELATION OF SURGICAL AND ROENTGENOGRAPHIC FINDINGS FOLLOWING 
THORACOPLASTY FOR CHRONIC PULMONARY TUBERCULOSIS 

By LEW A. HOCHBERG, M D ,C M ,aiid LOUIS NAl'HANSON.M D ,M Sc .Brooklyn, N Y 

From Uic Surgical Service of Dr Pol N Coryllos and Roentgenological Service 
of Dr Henry K Taylor, Sea View Hospital 


^HORACOPLASTYhas become a rou- 
tine surgical procedure for the treat- 
ment of cliromc pulmonary tubercu- 
losis, in cases m which other less radical 
measures ha\e failed to yield the desired 
results The medical profession at large 
and particularly roentgenologists, thoracic 
surgeons, and phthisiologists are being 
called upon daily to interpret roentgeno- 
grams of patients in whom this has been 
performed To properly interpret studies 
of tins nature, the surgical procedure must 
be understood and the sequela; resulting 
therefrom recognized 

In recent years, few papers ha\ c ap- 
peared dealing with the roentgenographic 
findings following thoracoplasty, and these 
describe individual phases rather than 
the subject as a whole The vast ma- 
terial at Sea View Hospital permits a de- 
tailed study of tins subject from both the 
surgical and roentgenological standpoints 
In this communication we will attempt 
to correlate the surgical procedure and 
the roentgenographic changes seen follow- 
ing thoracoplasty in the examination of 
post-thoracoplasty roentgenograms 


FIRST STAGE 

The surgical procedure m this stage con- 
sists of the subperiosteal resection of the 
upper three or four ribs, beginning as close 
to the vertebral margins as possible The 
osseous portions of the first and second ribs 
are generally removed en tot-o, and only 
small anterior portions of the thud and 
fourth ribs are left behind Occasionally, 
portions of the transverse processes are 
removed with the costal structures 

Roentgenographic examination follow- 
ing the first stage reveals anterior portions 
of the thud and sometimes fourth ribs with 
the complete absence of the first and sec- 
ond nbs (Figs 2, 6, S, 12) The anterior^ 


remnants of the thud and fourth nbs 
appear drawn backward, and the entire 
upper thorax in the area of nb resection 
appears narrowed At tunes, the trans- 
verse processes appear irregular and sec- 
tioned, characteristic of surgical removal 
The underlying lung is retracted down- 
ward and inward and appears auless (ate- 
lectatic) with its apex usually at the level 
of the thud or fourth interspace (Fig 6) 
Cavitation when visualized appears com- 
pressed and conforms to the general col- 
lapse of the lung (Figs 5, 6, 11, 13) The 
mediastinum may be displaced slightly 
to the contralateral side, but not appre- 
ciably, and similarly the diaphragm may 
be somewhat depressed The trachea as 
a rule is shifted considerably to the op- 
posite side, but does not undergo any 
change m the caliber of its lumen There 
is a scohosis of the upper dorsal vertebra 
with a convexity toward the side operated 
upon (Figs 7, S) Occasionally there is an 
anterior rotation of the lower cervical and 
upper dorsal vertebrae (Fig 7) This rota- 
tion is away from the side operated upon 
The scapula and clavicle at this tune appear 
prominent with no appreciable change in 
position (Fig 1) The immediate post- 
operative roentgenograms usually show 
considerable au scattered throughout the 
soft tissues of the area operated upon, ex- 
tending into the neck and down the chest 
wall (Figs 1, 4, 12) About the operative 
site there frequently is a collection of au 
and fluid which may assume various con- 
figurations This is more commonly seen 
above and lateral to the collapsed lung 
(Figs 1, 2, 8) Surgical dressings appear 
prominently on the roentgenogram and fre- 
quently a dram and skin dips may be seen 
in situ (Figs 1, 2, 4, 12) 

At the time of the surgical intervention, 
relatively large segments of nb are re- 
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Fig 9 ( upper left) Same case 
as Figs 10 and 17 
Fig 11 (lower left) Same case 
as Figs 12 and 13 

If, on the other hand, it is fixed, its devia- 
tion will conform to the displacement of 
the structure to which it is adherent The 
maximum amount of shifting of the trachea 
is seen generally after the resection of the 
upper four nbs The scapula and clavicle 
on the side operated upon become prom- 


Fig 10 ( upper right ) Same case 
as Figs 9 and 17 
Fig 12 ( lower right ) Same case 
as Figs 11 and 13 

inent in this stage (Figs 3 and 4), but 
since neither depend on the ribs for support 
their position and alignment are not ap- 
preciably altered by the removal of the 
nbs The sterno-clavicular joint on the 
opposite side appears broadened after the 
surgical procedure, the result of the rota- 
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Fie 5 (upper left) Same case 
as Figs 0 and 21 
Fie 7 (lower left) Same case 
as Figs 19 and 20 

the cavity pre-operatively was relatively 
large, the lung may be peeled away (de- 
collated) from the surrounding structures, 
permitting a collapse similar to that of a 
non-adherent lung If the lung is decol- 
lated farther, the collapse may be even 
greater than that obtained by the routine 
thoracoplasty The mediastinum and ^dia- 
phragm are not appreciably affected in 
this stage since there is relatively e 


Fig 6 ( upper right ) Same case 

as Figs 5 and 21 
Fig S (lower right) 


pressure exerted on these structures The 
displacement of the trachea to the contra- 
lateral side depends on its previous posi- 
tion (Fig 1), its mobility (Fig 12), and 
the pressure exerted upon it by the col- 
lapsed lung (Fig 3) If, as a result of 
pulmonary fibrosis, the trachea is retracted 
to the affected side pre-operatively, then 
the collapse of the lung may tend to replace 
the trachea toward its normal position 
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above the resection may show early re- 
generation The lung at this time is de- 
pressed farther downward and mesially 
toward the hilus, and appears more ate- 
lectatic than in the previous stage (Figs 
17, 20, 21) The cavity which was de- 
monstrable before this stage, now appears 
further depressed and diminished in size 
(Figs 17, 20, 21) As in the case of the 
lung, the cavitv is collapsed from above 
downward, and from without inward 
toward the hilus The mediastinum gen- 
erally shows a shifting to the opposite side 
(Figs 14, 18, 20) In left-sided cases 
particularly, one may also note a rotation 
of the heart and a change m the contour of 
the cardiac silhouette The cusp of the 
diaphragm is often depressed a full inter- 
space but retains its normal curvilinear 
appearance (Figs 14, 18, 20) The posi- 
tion of the trachea is not appreciably al- 
tered The scapula stands out in relief 
and appears to be displaced farther later- 
ally (Figs 14, 18, 20) This displacement 
is most marked when the arm is held in 
abduction The clavicle can be visualized 
m its entirety from the sternum to the 
acromion The sternoclavicular joint on 
the contralateral side shows no change be- 
yond that seen after the first stage The 
rotatory scoliosis is now more pronounced 
and mvolves a larger segment of the spinal 
column, frequently extending down to the 
area of nb resection (Fig 20) This rota- 
tion is again anterior and away from the 
side of the operation There is a compen- 
satory curvature in the lower dorsal and 
lumbar regions, with the concavity toward 
the operative side The changes in the 
wound are similar to those occurring in 
the first stage There may be more ex- 
tensive subcutaneous emphysema and ir- 
regular collections of fluid at the site of 
the operation, and m the surrounding soft 
tissues Agam, a drainage tube and skin 
clips may be seen 

As noted above, the second stage is usu- 
ally performed within three weeks after 
the first stage If this stage is delayed 
further, rib regeneration usually takes 
place and the resulting collapse of the lung 


by the routine second stage procedure is 
relatively inadequate When new bone 
is visualized on the roentgenogram, it is 
too late for a simple second stage proce- 
dure Generally, there is considerably more 
bone formation than the roentgenogram 
reveals In cases in which there has been 
an unavoidable delay m the second stage 
procedure, the routine operation should be 
accompanied by a resection of parts or all 
of the regenerated nbs If this delay has 
been over a long period, it is advisable to 
resect the regenerated nbs in one stage 
and at a subsequent date to do a routine 
second stage procedure Since the angle 
of the scapula is at the level of the seventh 
nb, leaving that nb behmd will cause pam 
as the scapula ndes over it The presence 
of the seventh nb permits the scapula to 
become adherent to it by fibrous or bony 
umon, and thereby interferes with the 
movements of the scapula (Fig 20) If 
this occurs, resection of the bony attach- 
ment in the third stage may be difficult 
The resection of the seventh nb in the 
second stage permits the scapula to fall m 
on the soft tissues and also aids the col- 
lapse of the lung (Fig 18) 

As a result of the second stage proce- 
dure, the apex of the lung usually collapses 
down to the level of the fourth or fifth nb, 
with the greater amount of collapse of the 
lung and cavity from without inward (Fig 
20) The volume of the lung collapsed in 
the second stage thoracoplasty is usually 
greater than that in the first stage As 
noted in the first stage, further collapse of 
the lung may be obtained by decollating 
it from the surrounding adherent tissue 
Due to the mechanical pressure of the 
collapsed lung on the mediastinum, the 
latter is usually shifted considerably to 
the contralateral side (Figs 14, 18) In 
cases m which there has been a retraction 
of the lung and mediastinum to the af- 
fected side as a result of chr ome p ulm onary 
disease of long duration, the mediastinum 
will tend to return toward its normal posi- 
tion In instances m which the mediasti- 
num is not fixed nor retracted, the degree 
of shift to the contralateral side will de- 
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I it, U Same case as I n,s U an<l 1J 


torj scoliosis and the anterior displace- 
ment of the sternum 

*Vs a result of surgical trauma and the 
formation of a dead space, air and fluid 
collect m the soft tissues between the large 
muscles of the posterior thorax and the 
extrapleural part of the collapsed lung 
(Fig S) This fluid is generally sero- 
sanguinous The configuration of these 
collections may vary considerably de- 
pending upon the tissues in which they 
are confined Air pockets in the wound 
proper may be confusing and simulate 
cavitation in the lung (Fig 1) Only by 
knowing the previous exact location of 
cavitation is one able to differentiate be- 
tween the overlying subcutaneous air pock- 
ets, air in the wound, a pre-operative re- 
sidual pneumothorax, and cavitation in 
the lung (Figs 9 and 10, 11 and 12) Fre- 
quently dense, sharply circumscribed shad- 
ows may be seen in the lateral superior part 
of the operative area These shadows 
may show a fluid level and, therefore, are 
confused with encapsulated fluid in the 
pleural space They are not infrequently 
diagnosed as localized hydropneumotho- 
racies At the subsequent operation, this 
fluid is found localized in the extrapleural 


tissues and spaces The overlying gauze 
dressings and adhesive strappings may 
also produce additional confusing shadows 
(Figs 1, 4, 12), these, however, maybe 
eliminated by the removal of the dressings 
before the roentgenogram is taken 
Roentgenograms made immediately 
after the surgical procedure should not be 
taken as the final result of the partial 
thoracoplasty (Figs 12, 13) Changes 
occur subsequently both in the degree of 
compression and the degree of aeration of 
the underlying lung (Figs 2, 3, 12, 13) 
Cavitation, which appeared almost com- 
pletely obliterated m the immediate post- 
operatn e study, may become visible after 
the surrounding reaction has cleared up 
or the lung has partly re-expanded (Figs 
2, 1) The air in the overlying tissues is 
usually absorbed after several days, but 
the fluid in the wound may remain for an 
indefinite time, and require removal at 
the time of the subsequent procedure 

SECOND STAGE 

Barrmg contra-indication such as an 
acute tuberculous spread, atelectasis, spon- 
taneous pneumothorax, or advancement 
of a contralateral lesion, etc , the second 
stage is usually performed within three 
weeks after the first stage This allows 
the patient ample time to recuperate from 
the initial procedure and is early enough 
to permit intervention before nb regen- 
eration takes place 

In the second stage, the ribs are resected 
subpenosteally down to and preferably in- 
cluding the seventh nb Large segments 
of nbs are resected, beginning as close to 
the vertebral border as possible and ex- 
tending well beyond the antenor axillary 
line With the vertebral resection of the 
nbs, occasionally part of the transverse 
processes are removed 

Roentgenographic studies following the 
second stage show rough antenor segments 
of the fourth, fifth, sixth, and seventh re- 
sected nbs with the costochondral junction 
undisturbed (Figs 14, IS, 20) The trans- 
verse processes may or may not be pres- 
ent The costal structure in the area 
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Fig 18 ( upper left) 

Fig 20 ( lower left) Same case 
as Figs 7 and 19 

vious stage, roentgenograms taken im- 
mediately after the operation should not 
be considered as the final result of thoraco- 
plasty (Figs 15 and 16, 19 and 20) Stud- 
ies made some time after the procedure 
may show considerable re-aeration of the 
previously atelectatic lung (Figs 16, 20) 
Apparently the lack of visualization of the 


F\g 19 ( upper right) Same case 
as Figs 7 and 20 
Fig 21 ( lower right) Same case 
as Figs 5 and 6 

underlying lung immediately after the 
surgical procedure is m part due to the re- 
actionary changes in the operative field 
With the re-e\pansion of the lung and 
absorption of the surrounding reactionary 
fluid and air, cavitation not previously 
visualized may become evident As the 
lung expands laterally and upward, the 



178 


RADIOLOGY 


/ 


hlita 


Fig 1-1 {upp*' left) 

Tig lti (lower left) Same case 
as Fig 15 

pend entirety upon the medbaaral 
sure exerted by the collapsed lung The 
rotation of the heart, particularly m esses 
m which the thoracoplasty has been left 
“ d ed may be so great that it produces 

cidiac embarrassment When on the 
nsrht side considerable embarrassment of 
Sfe right auricle and superior vena cava 


Fig 15 ( upper right) Same case 
as Fig 16 

Fig 17 (lower right) Same case 
as Figs 9 and 10 

may result The increased pressure ex- 
erted within the hemithorax causes the 
diaphragm to become depressed imme- 
diately after the operation However, this 
is a temporary state and the diaphragm 
may later rise to its relatively nonnal posi- 
tion At no time is there any impairment 
of diaphragmatic function As in the pre- 
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be resorted to before one can visualize 
the underlying lung 

THIRD STAGE 

The question of whether or not a third 
stage should be performed depends on the 
original size of the cavity, its position be- 
fore thoracoplasty was begun, the persist- 
ence of a positive sputum after the second 
stage, and whether or not there are other 
contra-mdications such as those mentioned 
m the introduction to the second stage 
If a third stage is contemplated, namely, 
the removal of nbs down to and including 
the tenth or eleventh, it should be per- 
formed before rib regeneration becomes a 
definite handicap to the collapse of the 
lung If the delay is longer it requires 
the removal of regenerated nbs, which is 
difficult and not without danger The 
nbs m this stage are again removed sub- 
penosteally, as in the first and second 
stage, leaving the costochondral junction 
undisturbed and the antenor portions of 
the nbs m place 

On the roentgenogram, there is evidence 
of removal of the lower costal structures 
with the anterior portions of the nbs re- 


maining m situ (Figs 23, 26) As a rule, 
these remaining stumps are longer than 
those m the first and second stages The 
transverse processes m the lower cervical 
and upper dorsal regions being longer than 
those in the lower dorsal region, gives one 
the impression that longer postenor costal 
segments have been left behind in the 
upper dorsal regions than m the lower, 
although the nbs throughout were re- 
sected as close to the vertebral articula- 
tions as possible The lung appears to 
be collapsed laterally In cases m which 
a cavity was visualized pre operatively, 
the compression appears laterally, corre- 
sponding to the collapse of the surrounding 
lung tissue (Figs 23, 24, 27) The me- 
diastinum is generally shifted considerably 
to the opposite side (Figs 26, 27) The 
trachea in this stage is not affected by the 
collapse of the lung except where it is the 
result of general displacement of the me- 
diastinum (Figs 26, 27) The diaphragm 
appears markedly depressed and flattened 
with its sides standing almost m the erect 
position (Figs 26, 27) There is a more 
pronounced curvature and rotation of the 
dorsal spine with compensatory changes 
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mediastinum may be retracted back to 
the operative side At the same time, the 
diaphragm begins to return toward its 
previous position As a rule, the lung tissue 
below the level of the operative field shows 
no remarkable changes immediately after 
the operation, but subsequently undergoes 
emphysematous changes if a third stage 
is not performed (Fig IS) The maximum 
change in the position of the trachea takes 
place with the resection of the upper four 
ribs and, therefore, following the first stage 
Any further displacement which may take 
place corresponds to the subsequent medi- 
astinal displacement No further appre- 
ciable pressure is exerted directly on the 
trachea since the ribs in the first stage were 
removed down to the level of the corrna 
In this stage, with the removal of more 
ribs, the scapula and clavicle become more 
prominent and appear further displaced 
laterally This change is only an appar- 
ent one since actual measurements from 
fixed bony points to the outer margins of 
the scapula and clavicle show no appre- 
ciable changes In fact, during the sur- 
gical procedure, resuture of the muscles 
attached to the mesial border of the scap- 


ula, brings it back to its relatively normal 
position The clavicle and its bony at 
tachments are not disturbed during the 
surgical procedure Any changes in posi- 
tion of the clavicle are not due to the opera- 
tion per se but, rather, to changes which 
have taken place m the structures sur- 
rounding tlie shoulder girdle, as a result 
of the operation As in the first stage, 
the clavicle remains essentially unchanged 
Occasionally, however, the clavicle ap- 
pears elevated or depressed This is due 
to the loss of muscular support and loss 
of antagonistic action of the muscles about 
the shoulder The accompanying convex 
scoliosis and rotation of the spine help ro- 
tate the scapula and clavicle anteriorly 
With the relaxation of the muscles about 
the shoulder girdle, the scapula and clavicle 
may become somewhat elevated or de- 
pressed, depending upon which group of 
muscles remains most unopposed or re- 
tracted The sternoclavicular joint shows 
no change from that of the first stage The 
visualization of this jomt is also due to the 
rotatory scoliosis of the dorsal and cervical 
spine 

The rotatory scoliosis is more marked 
at this time, due to the further loss of sup- 
port by the costal structures and imbal- 
ance of the muscular action ( Figs 20, 22) 
Rotatory scoliosis is the result of the re- 
moval of ribs along one side of the spinal 
column and the unopposed costal pressure 
on the other side It is most marked m 
young subjects m whom the spine is more 
pliable It is not infrequently seen in in- 
dividuals of poor muscular development 
Changes m the wound and surrounding 
soft tissues are similar to those in the first 
stage The air and fluid may again pro- 
duce confusing shadows At this tune, 
they occupy a larger area than in the first 
stage (Fig 15) The air pockets are most 
pronounced after the surgical procedure 
Frequently, the air and fluid may not be 
absorbed for a considerable length of tune, 
rendering the interpretation of the under- 
lying pulmonary pathology difficult — in 
fact, almost impossible (Fig 18) Not 
infrequently aspiration of the fluid must 
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Fig 29 {upper left) Same 
case as Fig 30 
Fig 31 ( lower left) 

has failed to yield a persistently negative 
sputum over a period of several months, a 
revision operation is advisable rather than 
a third stage In cases m which there is a 
caseous pneumonic lesion in the contra- 
lateral lung, a third-stage procedure on 
the original side, if contemplated, should 


Fig 30 ( upper right) Same 
case as Fig 29 
Fig 32 ( lower right) 

be withheld until the contralateral lesion 
is controlled (Fig 25) This permits one 
to increase the degree of collapse on the 
contralateral side with less respiratory em- 
barrassment 

In the third-stage thoracoplasty the 
downward collapse of the lung is mini- 
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Fig 25 ( upper left) 
Fig 27 (lower left ) 


Fig 2(1 (up per right) 
Fig 28 (lower right) 


in the cervical and lumbar regions (Figs 
26, 27, 29, 30, 34) The findings m the 
wound are similar to those in the first and 
second stages but less extensive 

In cases in which the cavity was origi- 
nally large even though it appears ob- 
literated by the routine two-stage thora- 


coplasty, a third stage is deemed advisable 
On the other hand, m cases m which the 
cavity was small and the sputum remains 
persistently negative, a third stage as a 
rule is unnecessary In those in which the 
canty was originally small and a two- 
stage procedure has been performed but 
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Fig 33 F'g 34 


air is not aspirated the parietal pleura 
with its adherent costal periosteum is held 
out in the semi-collapsed state As a 
result of rib regeneration, this position 
becomes permanent, unless completely re- 
vised With the absorption of the pneu- 
mothorax the lung re expands, filling the 
pleural space, thereby defeating the pur- 
pose of the thoracoplasty 2 The re-ex- 
pansion of the lung is indicated on the 
roentgenogram by a bulging of the upper 
lateral chest wall (Figs 29, 30, 33) 

The routme thoracoplasty produces a 
general narrowing of the chest with retrac- 
tion of the tissues to the affected side 
The entire hemithorax assumes a triangu- 
lar configuration with the base toward the 
diaphragm The contralateral lung be- 
comes emphysematous and hypervascular- 
lzed (Figs 24, 27, 2S) 

Routme anteroposterior and postero- 
antenor roentgenographic studies of the 
post-thoracoplasty chest do not always 
give all the information about the thorax 
that it is possible to obtain In cases m 
which additional information is desired 

1 The subject of thoracoplasty m the presence of 
pneumothorax will form the basis of a subsequent com 
rnumcalion 


various alterations m technic may be used, 
such as (1) the over-exposed or Bucky film 
to demonstrate the condition of the col- 
lapsed lung, (2) the method of Sampson 
and Gershon-Cohen m which a double ex- 
posure is obtamed on the same film, pro- 
ducing an over-exposure of the side oper- 
ated upon and a normal exposure on the 
side not operated upon, and (3) the stereo- 
scopic roentgenogram to help separate 
otherwise confusing shadows 
201 Linden Boulevard (L A H ) 

700 Ocean Avenue (L N ) 
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mal, the collapse being almost entirely 
from without inward Compared to the 
first and second stages there is less depres- 
sion of the lung and ca\ lty and less ate- 
lectasis (Figs 2d, 24) As a result, only 
that pathology located toward the peri- 
phery of the lung and not adherent high 
up, will be appreciably affected The 
third-stage procedure is of little benefit m 
cases in which the original cu\ ity was 
located m the apc\ of the lung and failed 
to drop following the first and second 
stages In such instances, a radical re- 
vision of the upper regenerated ribs is 
necessary Before this is undertaken, roent- 
genograplnc studies are nude for the 
location and position of the uncoliapsed 
cavity, and trom these studies the course 
of tlie re\ isiou is planned Here, usually , 
regenerated and pre\ lously unresected nbs 
are removed Considerable cartilaginous 
regeneration may be present which is not 
visible on the roentgenogram, so that the 
extent of the surgical procedure cannot 
always be judged until the operation is 
being performed The surgical proce- 
dure is usually greater than the roentgeno- 
gram would indicate This revision op- 
eration may follow any stage, whenever 
the surgeon feels that the results of the 


m this stage, there may be an aecom 
panying kyphosis, due m part to the loss 
of muscular support of the spine and m 
part to the post-operative posture of the 
patient The deformity may become per- 
manent as a result of bony regeneration 
of the nbs, fixing the spinal column in 
that position Early corrective exercises 
are necessary to pre\ent gross spmal de- 
formities The prominence of the sternum 
at tins tune (Fig 31) is the result of the 
runo\ al of the ribs on one side and the 
rotatory scoliosis The findings in and 
about the wound are essentially the same 
as in the pre\ ious two stages, but being a 
relatively' simpler procedure, there is less 
surgical trauma and therefore the changes 
m tire tissues are less pronounced 
After the completion of the thoraco- 
plasty' bony regeneration takes place in the 
area of resected nbs, the end stage of which 
is the formation of an irregular bony, 
hard plaque (Figs 26, 34) The direc- 
tion of regeneration bears no relationship 
to the ongmal position of the costal struc- 
tures This bony wall forms a dense cage 
on the outside of the panetal pleura to 
which the penosteum was left adherent 
at the tune of the subpenosteal resection 
of the nb The regeneration of the nbs 


previous procedure are unsatisfactory 
Frequently, in addition to this revision, 
pressure is necessary to collapse a large 
thick-walled cavity This may be ob- 
tained by means of a pressure packing 
applied outside of the pleura against the 
decollated lung (Figs 29, 30, 32) 

In this stage, the mediastinum is shifted 
to the contralateral side much more than 
m the first and second stages, the result 
of greater lateral pressure exerted by the 
collapsed lung The displacement of the 
mediastinum will depend on its mobility 
and the number of nbs removed Ac- 
companying this shifting there is further 
rotation of the heart (Figs 26, 27) With 
all these changes there is an increased pres- 
sure in the narrowed hemithorax and as a 
result the diaphragm becomes further de- 
pressed and flattened (Figs 26, 27) 

In addition to the scoliosis usually seen 


as seen on the roentgenogram gives an in- 
dication of the direction the pleura has 
taken m its collapse following thoraco- 
plasty (Figs 26, 27, 32, 34) Some time 
after the completion of the thoracoplasty 
the mediastinal structures are pulled back 
toward the operative side by fibrotic con- 
tractions m the lung However, the medi- 
astinum is not completely reposited m its 
normal position (Figs 24, 28, 32) It may 
be retracted toward the affected side to a 
varying degree 

Thoracoplasty not infrequently follows 
an unsuccessful pneumothorax, te, in 
cases in which pneumothorax has failed 
to collapse the diseased area The pres- 
ence of air m the pleural space at the 
time of surgical intervention interferes 
with the collapse of the lung by thoraco- 
plasty, by preventing the coaptation of 
the panetal and visceral pleura If this 
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While scientific reasons can be advanced may cite the case of Mrs W , who received 
for a behef m the importance of other a protracted fractional dose series m June, 
factors ( e g , target-skin distance of not less 1931, and a short, more intensive three-day 
than 50 cm and kv p of not less than 200) , senes three months later Her rapidly 
the indications are that some vanation in growing lymphosarcoma of the tonsil re- 
these factors is permissible gressed only partially after the first (pro- 

Since the results of Coutard therapy in tracted fractional) senes, resumed rapid 
treatment of cancer of the larynx, pharynx, growth in September and regressed rapidly 
and hypopharynx have been so far supe- and presumably completely after the short 
nor to any present or previous method, no intensive senes Three years later when 
other procedure should be considered when she died a cardiac death, this patient was 
x-ray treatment for the disease m this still apparently free from recurrence of her 
location is indicated The same statement tumor It is our conviction that were we 


holds for cancer in certain other organs, for 
example, cervix, breast, bladder, esopha 
gus, bronchus, and rectum, although it is 
often necessary to modify the dosage de- 
pending on size and location of the tumor 
and condition of the patient 

Let us now consider the possibility that 
there may be special types of tumor in 
which results from Coutard therapy may be 
inferior to results with smgle massive 
doses or some other techmc of radically 
different type It has always been ob- 
vious that in those lesions which respond 
to Coutard therapy better than to “mas- 
sive doses,” the advantage of the pro- 
tracted fractional dose method must rest 
upon the existence of a more rapid “re- 
covery rate" m the skm than m the tumor 
In other words, if the cells of a tumor are 
able to recover from the effects of radiation 
more rapidly than the cells of the over- 
lying skm, the net result of protraction will 
be a loss There will be a greater accumu- 
lation m the skm and a relatively less pro- 
nounced effect m the tumor 

Theoretically there is reason to suppose 
that cells with relatively high metabolic 
rates will exhibit relatively rapid rates of 
recovery from toxic effects, including the 
effects of radiation, furthermore, that cells 
undergoing very rapid mitosis tend to have 
elevated rates of metabolism On such 
theoretical grounds as the above one ex- 
pects to find at least an occasional, very 
rapidly growing neoplasm which merits 
treatment by a massive smgle-dose tech- 
mc 

Turning now from theory to practice, we 


more often m a position thus to compare 
the relative efficiencies of “protracted frac- 
tional” and “massive dose” technics, in the 
same patient and for the same tumor it 
would soon become a matter of common 
knowledge that there are tumors requiring 
massive doses just as surely as there are 
tumors that reqmre the method of Coutard 

(In a consideration of the indications for 
a “massive dose” method, it should be 
remembered that certain very small super- 
ficial growths are completely destroyed by 
a smgle large dose of from 3,000 to 5,000 r 
with complete assurance that the resulting 
ulcer, of small size, will completely heal 
An example would be a small or moderate 
sized, isolated nodule of recurrent breast 
cancer in an accessible or superficial loca- 
tion Such a lesion would undoubtedly 
respond well to Coutard therapy, but con- 
siderations of justifiable economy and 
common sense dictate the use of a large 
smgle dose ) 

In the foregomg discussion we have cited 
tumor types which reqmre “protracted 
fractional” methods (slow growing tumors, 
mostly of epithelial origin), and tumor 
types which, m our opinion, require a 
“massive dose” techmc (certain highly ana- 
plastic tumors such as a very rapidly grow- 
ing lymphosarcoma of the tonsil) Are 
there perhaps still other technics, particu- 
larly applicable to certain special tumor 
types not mcluded m the above groups > 
We believe that there is at least one such 

In the past we have been impressed by 
the very serious damage which occurred m 
the skm and subcutaneous tissues of certain 



SHOULD THE METHOD OF COUTARD BE APPLIED IN ALL CASES OF CANCER 

TREATED BY ROENTGEN RAYS? 1 

Bv W EDWARD CHAMBERL UN, At D , and BARTON R YOUNG, M D , Philadelphia 
From the Department of Radiology, Temple University Medical School and Hospital 

lF H ? C ° U ! ard n ^ h ° d 1S babed on the Man >" of the patients were treated twice 
observations of Regaud (1), who found daily, in the morning and afternoon The 
that a single dose of \-rays sufficient technical factors employed by him are as 
to sterilize a rabbit’s testicle produced follows low milhamperage, 4-5, low m- 
severe skin and tissue destruction, but if tensity, from 2 5 to 4 r per minute, heavy 
this same total dose of \-rays was adimms- filtration, 2 mm Cu plus 2 mm Al, 50-70 
tere in small fractions, over a number of cm target-skin distance, and approxi- 
ays, sterilization was produced without mately 200 kv p (thekvp was less in the 
significant effect on the skin and subcu- earlier years of study) 
taneous tissue Coutard (2) utilized this It is interestmg to study the innumerable 
knowledge m the treatment of cancer and modifications, there being almost as many 
e\ olved an entirely new principle, that of technics as radiologists However, in a 
administering a large total dose of \-rays to general way those who use Coutard meth- 
a tumor by giving small fractions of the ods can be placed in one of two large 
total dose daily over a long period of time groups, viz , those who attempt to follow 
in days Although the dose was suffi- the method rather rigidly and those who 
ciently large to either partially or com- have accepted the principle but modify the 
pletely sterilize the tumor, the integrity of technic to suit their individual needs 
the skin, subcutaneous tissues, and blood Since we ourselves belong to the former 
vessels was not seriously impaired group we feel that we are in a stronger posi- 

Roentgen therapists who apply the tion to point out superstitions and separate 
method of Coutard should not be expected them from facts Such an attempt by one 
to adhere to a rigid technic since the ongi- who has been using a modified Coutard 
nator of the method follows none The technic might be considered as a defense 
system used by Coutard (deciding twice per of his method rather than an unbiased 
day what field size and dose to apply) is analysis Much emphasis has been placed 
unscientific The condition visualized at on the advisability of using low intensity 
any given observation is the result not (not more than 5 r per minute), highly fil- 
of the most recent radiation (six to 24 tered (2 mm Cu) x-rays, but although we 
hours before) but of the treatment or ourselves have strictly adhered to this part 
treatments many days previously We of the technic, we know that comparable re- 
believe it is much more scientific to lay out suits have been obtained with a high 
a plan of therapy at the start, based upon intensity, mfenorly filtered (0 5 mm Cu) 
location, size, microscopic appearance, and beam The splendid results obtained at 
presence or absence of complications, and the Memorial Hospital, of New York City, 
then adhere as closely as possible to it m treatment of cancer of the larynx and 
Coutard learned that it is necessary to de- hypopharynx, with high intensity, 0 5 mm 
stroy the superficial epithelium and from Cu filtered x-rays, and the experimental 
experience decided that the daily frac- work of McWhirter (3) indicate that these 
Hons must be continued for from 20 to two factors may be varied We ourselves 
40 days depending upon histologic na- believe that the essential factors in the 
tiir P lncation and size of the tumor method of Coutard are (1) frequent (for 

’ example, daily) doses of relatively small 

i Read at the Twenty second Annual Meeting of the factions and (2) protraction as Stated 
Radiological Society of North America at Cincinnati a b 0 - ve until Covering epithelium IS lost 
Nov 30-Dec -l, 1936 
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While scientific reasons can be advanced 
for a belief in the importance of other 
factors {e g , target-skin distance of not less 
than 50 cm andkvp of not less than 200), 
the indications are that some variation m 
these factors is permissible 

Since the results of Coutard therapy in 
treatment of cancer of the larynx, pharynx, 
and hypopharynx have been so far supe- 
rior to any present or previous method, no 
other procedure should be considered when 
x-ray treatment for the disease m this 
location is indicated The same statement 
holds for cancer in certain other organs, for 
example, cervix, breast, bladder, esopha 
gus, bronchus, and rectum, although it is 
often necessary to modify the dosage de- 
pending on size and location of the tumor 
and condition of the patient 

Let us now consider the possibility that 
there may be special types of tumor in 
which results from Coutard therapy may be 
inferior to results with single massive 
doses or some other technic of radically 
different type It has always been ob- 
vious that in those lesions which respond 
to Coutard therapy better than to “mas- 
sive doses, the advantage of the pro- 
tracted fractional dose method must rest 


upon the existence of a more rapid “r 
covery rate in the skin than m the t uni c 
In other words, if the cells of a tumor a 
able to recover from the effects of radiatic 
more rapidly than the cells of the ove 
ymg skin, the net result of protraction w 
e a oss There will be a greater accum 

tl0n “ t « e skln and a relatively less pr 
nounced effect m the tumor 

f j; hC0 f 1Call y there is reason to suppo 
“ relatively high metabol 
rates will exhibit relatively rapid rates 
recovery from toxic effects, including tl 
ffects of radiation, furthermore, that ce 
undergoing very rapid mitosis tend to h a : 
levated rates of metabolism On su. 
theoretical grounds as the above one e 
Pects to find at least an occasional ve 
rapidiy growing neoplasm which men 
^eatment by a massive smgle-dose tec 


Turning now from theory to practice, we 


may ate the case of Mrs W , who received 
a protracted fractional dose senes m June, 
1931, and a short, more intensive three-day 
senes three months later Her rapidly 
growing lymphosarcoma of the tonsil re- 
gressed only partially after the first (pro- 
tracted fractional) senes, resumed rapid 
growth in September and regressed rapidly 
and presumably completely after the short 
intensive senes Three years later when 
she died a cardiac death, this patient was 
still apparently free from recurrence of her 
tumor It is our conviction that were we 
more often m a position thus to compare 
the relative efficiencies of “protracted frac- 
tional” and “massive dose” techmcs, m the 
same patient and for the same tumor it 
would soon become a matter of common 
knowledge that there are tumors requinng 
massive doses just as surely as there are 
tumors that require the method of Coutard 

(In a consideration of the indications for 
a “massive dose” method, it should be 
remembered that certain very small super- 
fiaal growths are completely destroyed by 
a single large dose of from 3,000 to 5,000 r 
with complete assurance that the resulting 
ulcer, of small size, will completely heal 
An example would be a small or moderate 
sized, isolated nodule of recurrent breast 
cancer in an accessible or superfiaal loca- 
tion Such a lesion would undoubtedly 
respond well to Coutard therapy, but con- 
siderations of justifiable economy and 
common sense dictate the use of a large 
single dose ) 

In the foregoing discussion we have ated 
tumor types which require “protracted 
fractional” methods (slow growing tumors, 
mostly of epithehal origin), and tumor 
types which, m our opinion, require a 
“massive dose” techmc (certain highly ana- 
plastic tumors such as a very rapidly grow- 
ing lymphosarcoma of the tonsil) Are 
there perhaps still other techmcs, particu- 
larly applicable to certain special tumor 
types not mcluded m the above groups ? 
We beheve that there is at least one such 

In the past we have been impressed by 
the very serious damage which occurred m 
the skin and subcutaneous tissues of certain 
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patients Strangely enough, these patients 
were not the ones who had received large 
individual doses or repeated daily fractions 
with high total dosage Analysis of their 
records revealed that they had received 
either small or moderate doses at weekly, 
bi-weekly, or monthly intervals for many 
months It was quite apparent that tins 
type of radiation had been more damaging 
to the blood supply than any other type 
The question now arises as to whether this 
tendency (for an interval of about one 
month between treatments to destroy or 
dimmish the blood supply) may be put to 
clinical use Our own experience indicates 
that it can, and we giv e serious considera- 
tion to a plan of monthly doses of from 100 
to SQO r (usually in a three- or four-day 
senes) whenever we are faced with (l) a 
highly radioresistant tumor and a histology 
that indicates a high degree of tissue 
differentiation (examples — fibrosarcoma, 
neurofibroma, metastasizing thyroid ade- 
noma), or (2) when the element of vascu- 
lanty is an important factor (examples — 
hemangioma, certain telangiectatic tu- 
mors of the spinal canal, some highly vas- 
cular but relatively radiation-resistant sar- 
comas of bone) While the literature 
appears not to contain any analytical allu- 
sions to this type of technic, it is obvious 
that Newcomet (4), Ewing (5), Ginsburg 
(G), and others have consciously or sub- 
consciously adopted some such method 
Entirely aside from the fact that at- 
tempts to apply the method of Coutard to 
all tumors are bound to result in depriving 
at least an occasional case of a more fitting 
type of treatment, there is a further 
reason for avoiding the large total dose and 
violent reaction of a Coutard senes, ex- 
cept when the indications for same are 
quite definite We refer to the danger that 
senous skin lesions may develop, m the 
distant future, if not sooner An indication 
of the remarkable latency of some of these 
late roentgen catastrophies is to be seen m 
the following case history 

Case Reports — R S , white male, aged 
46 years, received x-ray therapy over his 
face for acne, in 1910, at the age of 20 years 


(20 years ago) During the ensuing 20 
years he had no reason to suspect that he 
had suffered injury In retrospect he now 
realizes that he needed to shave only about 
twice per week, while his friends found it 
necessary to shave daily Nevertheless, 
his first inkling of trouble came in 1030 
when a friend called his attention to a cer- 
tain “pinched look” about his nose and 
chin Between 1910 and 1935 he progres 
snely developed atrophy, telangiectasia, 
and multiple epitheliomas that have neces- 
sitated plastic surgery of an extensive type 
Our reason for citing this admittedly very 
unusual case is to call attention to the pos- 
sibility that skin lesions more senous than 
we now anticipate, may be in store for us 
in those cases that may be destined to live 
20 or more years after they have undergone 
a Coutard senes Such a possibility would 
seem to contra indicate the use of such a 
radical method of treatment except in cases 
in which the indications are quite definite 
and the condition in need of treatment a 
senous one 

suvnrvRy 

The two essential factors m the method 
of Coutard are (1) frequent (for example, 
daily) doses of relatively small fractions, 
and (2) protraction until a very large total 
dose has been administered Within cer- 
tain limits such other factors as target- 
skin distance, voltage, filter thickness, and 
r-afflux (r per minute) are non-essentials or 
objects of superstition rather than accurate 
knowledge 

The method of Coutard is so far supenor 
to other forms of roentgen therapy in cer- 
tain cancers that the use of any other 
method is inconceivable Despite this fact, 
any attempt to apply it universally in the 
x-ray treatment of malignancy is a senous 
mistake Intelligent treatment is based 
upon individualization, with careful atten- 
tion to such factors as size and location of 
tumor, histopathology, and general condi- 
tion of patient In the present paper we 
have cited instances of tumors that require 
treatment by the single massive dose 
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method and other tumors that are certainly 
resistant to either the massive dose or the 
Coutard method, yet may respond favor- 
ably to a special type of irradiation con- 
sisting of moderately large doses (usually in 
the form of a three- to four-day senes) at 
(approximately) monthly intervals 
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INTERLOBAR EFFUSION ASSOCIATED WITH HEART FAILURE’ 

By JOSEPH LEVITIN M D , Roentgenologist, Mount Zion Hospital, San Francisco 


JljlNTERLOBAR effusion is associated in 
the minds of most general practitioners 
with infection in the lungs The usual 
source of infection is pneumonia, lung ab- 
scess, or tuberculosis lhat it can occur 
as an aseptic effusion has been recognized 
by a few observers A common cause of 
aseptic effusion wlucli should be kept m 
mind by those interested in diseases of the 
chest is an effusion occurring with cardiac 
failure 


lobar effusion in a case of cardiac failure 
The heart disease was a primary athero- 
sclerosis The effusion disappeared with 
recovery of the patient and reappeared 
with the subsequent cardiac failure The 
accumulation of the fluid was a primary 
pleural process and was due to previous 
obliteration of the peripheral pleural 
cavity, leavmg the interlobar space as the 
only one into which transudation could 
occur 



Fig 1 Interlobar effusion between the lobes on the right side 


Stewart (1), in 1928, was the first to de- 
scribe the occurrence of encapsulated mter- 

iFrom the Department of Roentgenology Mt Zion 
Hospital and the Department of Surgery. Division of 
Thoracic Surgery, University of California Medical 
School Service of Dr Brunn 


In addition to this case of Stewart s, 
Kiser (2), in the next year, reported a case 
of myocardial failure with congestion 
Steele (3), in 1931, reported two additional 
cases in which interlobar fluid appeared, in 
the right upper half of the chest, with 
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recurrent attacks of heart failure, and dis- 
appeared with the disappearance of the 
edema and with general recovery These 
shadows reappeared with the second at- 
tack One case came to autopsy and 
showed obliteration of all pleural spaces 
except the one between the upper and 
middle lobes, where 250 c c of fluid was 
found For the effusion to be limited to 
the interlobar space, Steele concluded that 
extensive adhesions are necessarily ante- 
cedent to the development of the heart 
failure 

In 1931, Freedman (4) reported a case 
of effusion between the right upper and 
middle lobes This patient had a coronary 
occlusion and an aneurysm of the left 
ventricle Freedman emphasized the fact 
that interlobar effusion must be differen- 
tiated from locahzed marginal pneumonia 
and bronchial carcinoma He further 
stated that in the presence of a pneumonia 
the only vray sign of interlobar effusion 


is a bulging of the interlobar fissure seen 
in the lateral view 

Austrian (5), in 1932, reviewed the litera- 
ture and added his own case which showed 
an interlobar effusion during periods of con- 
gestive heart failure At postmortem 
there was found an antecedent obliterative 
pleunsy, probably of tuberculous origin, 
so that the interlobar space was the only 
one m which the fluid could accumulate 
All of the cases he reviewed had coronary 
disease or disease of the aorta near the ostia 
of these vessels The fluids found were 
all on the right side 

Stem and Schwedel (6), in 1934, stated 
that interlobar effusion in patients with 
cardiac fadure is not uncommon The 
cases they described also occurred with 
pleural effusion 

Rigler (7) reviewed IS cases with inter- 
lobar effusion, which were all right-sided, 
and concluded that m heart disease it may 
arise as an exudate from a pleunsy or 
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Tis J Interlobar efTusion on loft side Encapsulated effusion in right axilla 


pericarditis in the course of active rheu- 
matic fever, following an infarction along 
a pleural surface, or during cardiac de- 
compensation This results in a transuda- 
tion from congested lungs and pulmonary 
stasis In these cases there were no pre- 
ceding histories of pneumonia or pleurisy, 
but it was thought that during cardiac de- 
compensation and repeated bouts of failure, 
pleural reactions occur which lead to thick- 
enings The interlobar pleura are least 
affected by the thickenings because pleu- 
risy is more common between the visceral 
and parietal pleurae, spreading rapidly with 
respiration Drainage of the interlobar 
pleura is facilitated by two areas of lung 
surfaces, while the pleural cavity has a 
rigid chest wall and only the visceral sur- 
face for absorption Fluid also gets into 
the interlobar space by seepage from the 
general pleural cavity 

Shiflett (S) discussed the subject, added 
two cases to the literature and emphasised 


the lack of clinical symptoms He warned 
against confusing these shadows with 
metastatic malignancy 

The diagnosis of interlobar effusion is 
facilitated by an x-ray in the postero-an- 
tenor and lateral views In the postero- 
antenor view the appearance of the inter- 
lobar effusion wall depend upon the fissure 
in which the effusion occurs In a previ- 
ous article (9) we demonstrated the appear- 
ance of effusions occurring m the different 
fissures and found that broad shadows are 
obtained by effusions along the oblique 
longitudinal fissure bordering the lower 
lobe and a narrow band shadow if the ef- 
fusion occurs between the upper and middle 
lobes The lateral view is most important 
in differentiating this shadow from either 
a pneumonic consolidation or general ef- 
fusion in the pleural cavity In this view 
a definite band or shadow of elliptical 
shape, depending upon the amount of ef- 
fusion, will be clearly demonstrated 
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There is no doubt but that interlobar ef- 
fusion is more common than is usually 
recognized, as it may be masked by a 
general pleural effusion 

In reviewing our senes of interlobar ef- 
fusions, we have found three cases which 
were the result of cardiac decompensation 

CASE REPORTS 

H K , a male, 51 years of age, entered 
the service of Dr Kerr, at the University of 
California Hospital, suffering from marked 
dyspnea, orthopnea, and cyanosis He 
had a positive blood Wassermann Physi- 
cal examination showed fluid m the left 
chest Heart Apex beat m the fifth 
interspace, 12 cm from the midstemal 
line He had a diastolic and a systohc 
murmur over the aortic area, moderately 
sclerotic penpheral vessels and a Comgan 
type of pulse with marked capillary pulsa- 
tion Blood pressure was 220/30 in the 
left arm and m the nght arm 180/30 X- 
ray examination showed mterlobar effusion 
between the lobes on the nght side and 
fluid m the left chest Under treatment of 
digitalis, digifolm, caffeine, and thoro- 
centesis he improved and was discharged 
He re-entered one month later with the 
same symptoms and re-accumulation of 
fluid On the second entry there was a 
gradual increase in aortic insufficiency 
with resulting cerebral anoxemia and 
mental changes He died following an ac- 
cident and at autopsy fluid was found m 
the left chest, and the nght pleural cavity 
was obhterated by dense fibrous adhesions 
Encapsulated fluid was demonstrated m 
the mterlobar fissure and also some at the 
base 

L C , aged 57, entered Mt Zion Hospital 
on the service of Dr Bnggs, with the com- 
plaints of dyspnea, orthopnea, and edema 
of the extremities A diagnosis of arteno- 
sclerotic heart disease with decompensation 
and auncular fibnllation was made X- 
ray examination of the chest showed fluid 
at the nght base and between the middle 
and lower lobes With bed-rest and digi- 
talis medication the edema cleared, the 


fluid disappeared, and the patient left the 
hospital 

H F , aged 74 years, entered the service 
of Dr Bnggs at Mt Zion This patient 
complained of a progressive dyspnea on 
exertion for the past two years He 
entered with physical findings of cardiac 
failure, edema of the extremities, and a 
heart enlarged to the left X-ray showed 
mterlobar effusion on the left side and en- 
capsulated in the nght axilla With digi- 
talis and rest the effusion cleared in two 
days 

CONCLUSION 

As one of the causes of mterlobar effusion 
one must keep in mmd that of heart failure 
If there is an obliterative pleuntis, the ef- 
fusion will occur only between the lobes 
This fluid disappears with the general 
improvement of the patient and does not 
require any specific therapy other than 
treatment of the decompensation Roent- 
genograms should be taken in the postero- 
antenor and lateral positions The lateral 
position is most important, as it is m the 
plane of the fissure The appearance of 
the effusion within the fissure may be in 
the form of a band or elhpse, depending on 
the amount of the effusion 
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AN ATTEMPT TO INVOLUTE COMPLETELY ALL OF THE LYMPHOID TISSUE OF 

THE ALBINO RAT BY X-RAYS 

By CH \RLES W HUGHES, M S ,M D , inul PHESLE T JOB, Ph D , Chicago 
From The Department of Anatomy, Lojola University School of Medicine 


| RRADIATION of the thymus has been 
resorted to by clinicians for the past 
twenty years to correct respiratory 
stndor m infants, and it has been done as a 
pre-operatne procedure when respiratory 
difficulties were present In the course of 
such treatment, some clinicians have ob- 
served deleterious effects ( i), while others 
have observed no injurious effects (I, 7) 
Observ ations of the results of thymectomy 
ha\ e been evtcnsn e and productive of con- 
trol ersy (8) Is there a correlation of func- 
tion of the thymus gland and other lym- 
phoid tissue including the tonsils, lymph 
nodes, and spleen 5 Are the results of thy- 
mectomy so indefinite because the remain- 
ing lymphoid tissue supplants the thymus 
gland 3 The answers to these and many 
other similar questions have not been com- 
pletely demonstrated 

In 1927 Wmtz (11) used \-rays to de- 
stroy the germinal epithelium in ovaries 
without apparently injuring other ovarian 
tissues In 1920 Fsuzuki (10) found that 
the lymphocytes, lymphoid tissue, thymus 
gland, and testes of the rabbit were sensi- 
tive to x-rays in the sequence indicated 
These facts made it seem possible that 
small doses of x-rays should destroy at 
least a major portion of all the lymphoid 
tissues, including the thymus gland, with- 
out detrimental effects to other tissues If 
an animal with no lymphoid tissue and all 
other tissues normal could be prepared and 
observed, the results should be interesting 
Consequently, the object of this research 
was to cause by means of a definite dose of 
x-rays a differential involution of all, or as 
much as possible, of the lymphoid tissues 
of albino rats and then to observe the 
effects of such an involution on the growth, 
development, and subsequent physiologic 
behavior of the rat We hoped that these 
observations might aid in answering some 


of the foregoing questions and in deter- 
mining the functions of the thymus gland 
and other lymphoid tissue 
As the work progressed the results ob- 
tained necessitated the use of a variety of 
procedures For this reason, procedure 
and results are described together 
A method for involuting lymphoid tissue 
without injuring other tissues was sug- 
gested by the work of Bienfait (2) in 192S 
He stated that irradiation of the spleen 
stimulated the production of lymphocyto 
lysm which was distributed m the blood 
and caused cytolysis of lymphocytes If 
it were possible to destroy lymphocytes in 
lymphoid tissue by irradiating the spleen 
alone while the rest of the body was pro- 
tected, the conditions for the above obser- 
vations would be ideal because the danger 
of x-ray effects on tissues other than lym- 
phoid tissue would be slight The following 
experiment was attempted to test this pos- 
sibility 

Five 40-day-old rats were anesthetized 
with ether or sodium barbital and the 
spleen was drawn through an incision m 
the abdominal wall and rayed, while the 
rest of the body was protected completely 
by a lead shield The spleen was then re- 
placed in the abdominal cavity and the 
incision was sutured From five to seven 
days later the rats were killed and the thy- 
mus glands were examined The results of 
the few experiments performed are tabu- 
lated in Table I 

These results indicate to us that at- 
tempts to produce an appreciable involu- 
tion of lymphoid tissue by stimulating the 
spleen to produce lymphocytolysm were 
not practical Ferroux, Gayet, and Jolly 
(4), m 1927, stated that involution of lym- 
phoid tissue by the indirect effect of \-rays 
does not occur 

It was apparent then that we must resort 
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TABLE I — NEGATIVE EFFECTS OF SPLENIC IRRADIATION ON THE THYMUS 


Sex 

Age 

(days) 

Dose 

Body Weight 

Days following 
raying when 
rat was killed 

M 

40 

216 r 

100 gm 

5 days 

F 

41 

360 r 

120 gm 

6 days 

F 

39 

468 r 

93 7 gm 

7 days 

M 

40 

1,040 r 


6 days 

F 

40 

1 040 r 


7 days 


Thymus Weights 


Rayed Rats 
0 322 gm 
0 412 gm 
0 415 gm 
No gross change 
No gross change 


Normal 
0 360 
0 360 
0 360 
0 360 
0 360 


p -iU 1 U*±U 1 J “ ° " 

In this table No gross change” indicates that the thymus was not weighed but that it appeared to be of normal 


to the direct effects of x-rays and irradiate 
the whole body of the rat if we wished to 
demohsh all of the lymphoid tissue To 
test the practicability of this procedure five 
two-day-old rats were exposed to 280 r and 
ten to 360 r Some of these rats were 
killed a short whde after irradiation and 
others months later Their thymus glands 
were examined grossly and microscopically 


tissue but not so much as we had hoped to 
obtain A more d efini te involution was 
caused by 360 r but there resulted, also, a 
delay m the appearance of hair over the 
entire body, anemia, stunted growth, and a 
peculiar nervous complex This complex 
was characterized by weakness, partial 
paralysis, intentional tremor of the ex- 
tremities, and impaired equilibration The 



Fig 1 A comparison of the effects of increasing doses of \ rays on the thymus 
gland The vertical interrupted lines mark the maximum extent of separation be- 
tween the normal curve and the respective abnormal curves The percentage figures 
associated with the interrupted lines express the maximum percentage by weight of 
involution Sixty r per gram body weight, the dose indicated on the lower curve, 
is equivalent to a total dose of 300 r Curve x was made by the use of data ob- 
tained from an experiment which is described toward the end of the paper 


The results of these examinations were used 
as an indication of the extent of involution 
of other lymphoid tissue in the body 
(Tsuzuki, 10) It was found that 2S0 r 
produced some mvolution of lymphoid 


smaller dose, 2S0 r, produced no such com- 
plex When as much as 600 r were ad- 
ministered to rats while their heads were 
protected by a one-sixteenth inch lead 
shield, no nervous symptoms developed. 
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Since 600 r produced no nervous complex 
when the head was covered, it appeared 
that the brain was the portion of the body 
involved m the production of the complex 
We concluded from the results of this 
group of experunents that a dose of x-rays 
large enough to produce an appreciable 
involution of lymphoid tissue inflicted an 


attempt to establish a method of irradia- 
tion that might effectively involute all the 
lymphoid tissue except that in the head 
To accomplish this purpose different 
doses of \-rays, 72, 144, and 216 r, were 
administered to 60 two-day old rats while 
their heads were protected by a lead screen 
Their body weights were recorded on the 



Tig 2 A comparison of the bod> growth of normal and irradiated rats There 
arc two normal curves The upper one was copied from King (6) The lower one 
is drawn through the black dots which represent the average weights of litter mate 
controls The average weights of irradiated rats are plotted as follows, males by 
0” and females bj O " 


injury m the brain which produced many 
nervous symptoms It then became ap- 
parent that the head of the rats must be 
protected in subsequent attempts to in- 
volute lymphoid tissue Therefore, the 
plan to destroy all of the lymphoid tissue in 
the body of the rats (including the head) 
was abandoned 

We could foresee at this time numerous 
difficulties if we were to use doses of x-rays 
larger than 360 r, because this dose had 
caused the pathology noted above We 
decided to analyze the effects of smaller 
doses of x-rays on the thymus gland m an 


day they were irradiated, and on the day 
they were killed They were killed on vari- 
ous days from the third to the tenth 
Their thymuses were removed, weighed, 
and examined microscopically The data 
obtained for similar days and doses were 
averaged and plotted as in Figure 1 
It can be seen m this figure that a dose of 
72 r produced its maximum involution of 
53 per cent of thymic lymphoid tissue by 
weight three days following irradiation 
Regeneration began on the same day 141 
r caused 65 per cent involution four days 
folio wmg irradiation When 216 r were 
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used a maximum involution of the thymus 
of 75 per cent occurred by the fifth day 
following irradiation, and regeneration be- 
gan on that day These results indicated 
that as the dosage of x-ray administered to 
the rat is increased, the amount of involu- 
tion of lymphoid tissue is increased and the 
onset of regeneration is delayed 

Superficial observation of the data ac- 
cumulated in the above experiment indi- 
cated that there was a sex difference in the 
degree of involution of thymuses In order 
to investigate this observation the male 
and female thymus weights were considered 
separately The male thymus weights ob- 
tained from rats receiving 72, 144, and 216 
r units were averaged separately for the 
third day These three averages were then 
averaged The same was done for the 
fourth, fifth, sixth, and seventh days The 
data for the females were arranged m the 
same manner, and all of these averages 
were tabulated in Table II 

TABLE II — SEX DIFFERENCE IN INVOLUTION 
OF THE THYMUS GLAND BY X-RAYS 
Age Average weights 

of of thymus glands Average body Weights of con 
rats irradiated with weights of trol thymus 
m 72, 144 irradiated glands 

da>s or 216 r rats 

Males Females Males Females Males Females 
(gm ) (gro ) (gm ) (gtn ) (gm ) (gm ) 


3 

0 

003 

0 

004 

5 

9 

0 

0 

0 

007 

0 

009 

4 

0 

003 

0 

004 

7 

3 

7 

2 

0 

013 

0 

013 

5 

0 

005 

0 

006 

8 

2 

7 

0 

0 

014 

0 

017 

0 

0 

000 

0 

0068 

9 

1 

7 

7 

0 

015 

0 

019 

7 

0 

014 

0 

009 

11 

2 

8 

2 

0 

0195 

0 

023 

9 

0 

028 

0 

035 

14 

2 

14 

7 

0 

042 

0 

041 


The results tabulated m Table II indi- 
cate that the female thymus is more resist- 
ant to x-rays than the male In the re- 
sults tabulated for the seventh day, the 
opposite condition prevails This can be 
explained, however, by the fact that the 
male rats in this case were three grams 
heavier than the female rats When a com- 
parison is made of the normal weights of 
female and male thymuses in the very 
young rat (Table II), it appears as though 
the male thymus is lighter than the female 
thymus This is probably the reason for 
the greater weights of the experimental 
female thymuses above recorded 


At this point m the development of this 
problem, we perceived by studying our 
previous results that the percentage of in- 
volution of the thymus gland following 
irradiation with a constant dose of x-rays 
was inversely proportional to the weight of 
the gland Therefore, we decided that 
more constant results could be obtained if 
the dose of x-rays was determined by the 
weight of the gland This could be done 
easily because we discovered that the thy- 
mus weights in young rats are directly pro- 
portional to the body weights of the rats 
Consequently, in all of the subsequent ex- 
periments the doses of x-rays are expressed 
as r per gram body weight 

The results compiled m Figure 1 indicate 
the ease with which the thymus gland can 
be involuted, and also the difficulty en- 
countered m preventing regeneration of the 
involuted gland Regaud and Cremieu 
(9), m 1912, demonstrated a reduction m 
the size and weight of thymus glands of 
young cats that had been exposed to 14 
Holzknecht umts of x-rays On the second 
day this reduction was detectable On the 
fifth day the thymus was reduced SO per 
cent of its normal weight and at two weeks 
90 per cent of the thymus had degenerated 
They also noted that regeneration began 
on the fifteenth day from lymphocytes 
which had remained unaffected We an- 
ticipated destruction of the regenerative 
power of the thymus gland if a second dose 
of x-rays were given preceding that time 
when regeneration might begin Micro- 
scopic examinations of the involuted thy- 
mus revealed only a few lymphocytes at 
this time We hoped that these cells might 
be kiUed by a second dose of x-rays and the 
source of regeneration eliminated 

The following experiment was designed 
m accordance with these ideas A dose of 
40 or 45 r per gram body weight was given 
to 24 two-day-old rats while their heads 
were protected by a lead plate The same 
dose was repeated on the fifth day under 
the same conditions AH of the above 
animals were controlled by litter-mates 
Some of the animals were killed during the 
first few weeks of the experiment The 
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thymuses were removed, weighed, and ex- 
amined microscopically Those annuals 
which were not killed early in the experi- 


Tlie results obtained thus far indicated 
to us that attempts to produce a general- 
ized involution of lymphoid tissue without 




1 ig a The two upper ruts had the whole bodj irradiated ex- 
cept the head Iht two lower rats arc J0da\-old litter mate 
controls 


ment were weighed frequently, thus a 
record of their growth was obtained 
The results of this expernnent concern- 
ing the thymus gland and lymphoid tissue 
were discarded because marked delay in 
growth of the annuals resulted Incom- 
plete involution of the thymus glands was 
revealed by gross examination The data 
demonstrating stunted growth of the ani- 
mals are presented in Figure 2 Photo- 
graphs of two irradiated rats and two 
normal rats are presented in Figure 3 for 
comparison 

To eliminate the possibility that the 
stunted growth occurred because of the 
effects of involution of lymphoid tissue and 
was not the direct effect of the \-rays, 10 
rats were irradiated m the same fashion as 
those above except that the lead shield 
covered the cranial part of the body as far 
down as the xiphoid process of the sternum 
In these animals that portion of the body 
which was exposed to x-rays was definitely 
stunted m growth, as illustrated w Figure 
4 It appeared from these experiments that 
the retarded growth produced in these rats 
was a direct effect of the x-rays Brooks 
and Hillstrom (3), in 1933, investigated the 
effects of x-rays on bone growth, and they 
compiled a large bibliography which dated 
back to the original work of Perthes in 
1903 


injuring other tissues were futile The fact 
that a dose of x-rays large enough to pro- 
duce an appreciable involution of lymphoid 
tissue inflicted an injury m the brain and 
stunted growth indicated to us that in all 
of the remaining experiments the body of 
the rats must be protected by a lead shield 
while the x-rays were administered through 
an aperture over the thymic area 
In the first group of experiments after 
this new routine was established, an at- 
tempt was made to repeat approximately 
the conditions of the previous experiment 
m which stunted growth resulted, so that 



Fig -1. The caudal one-half of the lower rat was 
irradiated The upper rat is a 35-da>-oid htter- 
mate control 
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the effects of involution of the thymus gland 
on body growth could be compared with 
the results of the previous experiment 


accordance with the work of Park and -Mc- 
Clure (8), who demonstrated that thymec- 
tomy caused no alteration in growth A 



Forty rats were irradiated with 45 or 50 
r per gram body weight on the second day 
of life The same dose was repeated after 
three days Litter-mate controls were kept 
The rats were killed at various ages ranging 
from three to 110 days and the thymuses 
were removed and weighed The resulting 
data for similar days were averaged and 
plotted m Figure 5 Accurate data on 
the growth of these animals were kept and 
plotted m Figure G 

In Figure 5 it can be seen that the irradi- 
ated thymuses were partially involuted and 
remained so until the rats were 110 days 
old Complete involution was not ob- 
tained Figure G indicates that there was 
no effect on the body growth of rats when 
their thymuses were involuted to the ex- 
tent shown m Figure 5 This result is in 


comparison of the growth curve obtained 
in this experiment with that resulting in the 
previous experiment reveals quite a con- 
trast 

Because of the fact that the doses of x- 
rays given thus far had not produced a 
lasting involution of the thymus, a senes of 
experiments was performed in which one 
large dose of x-rays was administered in an 
attempt to produce a permanent involu- 
tion of the thymus In view of the fact 
that complete thymectomy is not followed 
by regeneration of the thymus, and since 
Regaud and Cremieu (9) state that com- 
plete destruction of the thymus of the kit- 
ten was caused by the administration of 
50 Holzknecht units of x-ray, it seemed 
logical to think that a dose of x-rays which 
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^^^^ W0U,d 1 r~ - — - - 

^ "*" Ulki ° n ™ 0US dayS “■»«■* f» w/w^ght 40 We' '£%£?£ 

oses of 10, 20, 35, -45, and GO r per gram 

body weight and double doses totalling 80, 

, ’ and 100 r Per gram body weight had 
been given 

We decided, therefore, to determine the 
elfects of doses of x-rays larger than 100 r 
per gram body weight When doses of 108, 
12G, 12S, 144, 1G0, and 21 Gr per gram body 
weight were administered to two day old 
rats a severe \-ray bum resulted seven days 
following irradiation In association with 
the bum a marked paralysis of the fore- 
limbs occurred All of the rats died before 
they were four weeks old, in most instances, 
death occurring on the thirteenth post- 
natal day The parents devoured all of the 
irradiated rats except eight which we re- 
trieved from the cages When the mark- 
edly atrophied thymus glands from these 
rats were examined histologically, we 
found lymphoid tissue in three In the 
other five, no lymphoid tissue was demon- 
strable Numerous mast cells were seen in 
all of the glands 

We concluded from this experiment that 
a dose of x-rays large enough to produce 
complete involution of the thymus gland 
in very young rats caused death to the 
ammals because of marked damage to other 
tissue 

CONCLUSIONS 



Fig o A comparison of the body growth of 
normal rata and rats following involution of the 
thymus gland to the extent indicated in Figure 5 
The circles indicate the average weights of the ir- 
radiated animals The black dots represent the 
average weights of normal control animals 


irradiation and their thymuses were re- 
moved and weighed During the eight 
days following irradiation involution of the 
thymus gland occurred to the extent of 93 
per cent by weight Even after this 
amount of involution, regeneration oc- 
curred The data from this experiment were 
plotted m Figure 1, because they supported 
the conclusion that as the dose of x-rays 
administered to the thymus glands is in- 
creased, the percentage of involution is in- 
creased and the onset of regeneration is 
delayed The curve which was made from 


1 Gross involution of the thymus 
gland by the indirect effects of x-ray ir- 
radiation of the spleen does not occur 

2 Irradiation of the whole body of 
two-day-old rats with 360 r produces a 
nervous complex which is characterized by 
an intention tremor and a Joss of equili- 
bration The site of the lesion is probably 
in the brain of the rat 

3 As the dosages of x-rays adminis- 
tered to the thymus glands of two-day-old 
rats is increased, the percentage of involu- 
tion is increased and the onset of regenera- 
tion is delayed 
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4 Growth may be retarded by x-rays 
This retardation, is a direct effect of the x- 
rays and appears to have no relation to 
lymphoid tissue 

5 Partial involution of the thymus 
gland of rats by \-rays does not affect the 
growth of the rat 

6 The dosage of x-rays required to pro- 
duce a complete and permanent involution 
of the lymphoid tissues of the body is so 
great that it causes other deleterious 
effects 
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THE MEASUREMENT OF TISSUE DOSE IN terms nt rue 

FOR all ionizing radiations SAME unit 

By G PAILLL, Die, Msmornl Hosp.tal, New York C,ly 


JIN radiation therapy it would be ob- 

1 °rf Sreat advanta S e t0 choose a 

unit of dose sucli that the same bio- 

ogical effect Mould be produced by a given 
dose, irrespective of the quality, or ^ven 
Jvind, of radiation employed, provided of 

There is enough experimental 
evidence available to-day to prove that 
this ideal situation cannot be realised by the 
adoption of any one unit of dose, m the 
quality range which includes both ordinary 
vrays and gamma rays It becomes neces- 
S hcrcfore < to examine the problem 
with the object of selecting a unit which 
approaches the ideal one as closely as our 
present knowledge permits 
Taking for granted the existence of a 
nference in biological effect produced bv 
radiation of different wave length (irre- 
spective of the unit of dosage) the quasi- 

1 m Umt W0ldd he onc which makes pos- 
sible the specification of equivalent bio- 
logical effect by the smallest number of 
dosage factors The smallest possible num- 
ber in which such a “biological dose" may 
be expressed, is two one representing the 
quantity factor of the dose, and the other the 
quality factor, both refernng to the point 
at which the biological effect is produced 


erences in the mechanism by which these 
biological changes are brought about 
-the biological dose, D t , may be 
pressed as follows 


ex 


where D 


By these two factors one must be able to 
express doses of (ionizing) radiation of any 
wave length, which are biologically equiva- 
lent, when all other conditions are iden- 
tical Biological equivalence in this con- 
nection must necessarily mean equivalence 
in the degree of effect produced If the 
kind of effect is different, no comparison at 
all is possible In the ordinary therapeutic 
range of wave lengths, it may be assumed 
that there is an equivalence in land That 
is, erythema, tumor regression, and a host 
of other biological effects, are all produced 
by radiation of widely different wave 
lengths, irrespective of any possible dif- 


A> = D q b, 

= Dose, or quantity factor, 
which can be measured and 
expressed in suitable units 
~ Quality factor, representing 
the biological effectiveness of 
radiation with respect to 
wave length 

is a factor depending on 
all other conditions — largely 
biological — which are as- 
sumed to remain constant, 
when the influence of wave 
length is being investigated 
(Therefore it can be taken 
as unity m the present case ) 
now inquire how the dose D 
^uld be measured and m what unit it 
should be expressed in order that the qual- 
ity factor q shall depend only on the wave 
length of the radiation, as it should when 
a other conditions are constant It has 
een stated many tunes, and it is obvious, 
that the part of the radiation which is 
responsible for the biological effect is that 


We shall 
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which is absorbed" by the living organ- 
ism In the case of lomzmg radiation, not 
a the absorbed energy manifests itself m 
the form of ionization, but the ratio be- 
tween the total absorbed energy and tha t 
which is utilized in forming ions is, so far 
as we know, substantially independent of 
the wave length, in the present therapeutic 
range Thus, since the two are related by 
a proportionality factor, one may take 
ionization as a measure of energy absorbed 
This refers, of course, to the ionization pro- 
duced m the living material, at the point 
where the biological change takes place 
Since the number of electrolytic ions pres- 
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ent m the matenal is very much larger than 
the number of radio-ions which may be 
set free by a therapeutic dose of radiation, 
it is practically impossible to measure 
directly the radiation ionization This 
difficulty may be overcome provided we 
can measure something which is related by 
a simple proportionality factor to tissue 
ionization at the point in question Since 
ionization m gases may be measured very 
readily, it would be very convenient to take 
advantage of this We shall inquire, there- 
fore, under what conditions the ioniza- 
tion in a gas may be expected to be pro- 
portional to that in living tissue 

The interaction of radiation and matter 
depends on the number of electrons in the 
matenal, and on the atomic numbers of its 
constituent chemical elements Therefore, 
the energy absorbed from a beam of radia- 
tion per gram of tissue is the same as that 
which would be absorbed per gram of a gas 
containing the same chemical elements m 
the same proportions, under comparable 
conditions The number of ions would not 
be the same since it depends also on the 
chemical state of the matter, but the pro- 
portionality factor would remain constant 
throughout the wave length range used m 
therapy There are two different mecha- 
nisms by which radiation transfers energy 
to matter, although in both cases the 
transfer occurs by settmg electrons in mo- 
tion In the photoelectric process, the 
controlling factor is the atomic number of 
each chemical element in the matenal, 
whereas in the Compton process the con- 
trolling factor is the total number of elec- 
trons present Whether one or the other 
predominates, depends on the wave length 
of the radiation For \-rays produced at 
voltages higher than 150 or 200 kv , and 
matter composed of low atomic number 
elements (such as living tissue) photoelec- 
tnc absorption is negligible Accordmgly 
in this case the proportionahty between 
ionization in tissues and in a gas may be ex- 
pressed with sufficient constancy with re- 
spect to wa\ e length for practical purposes, 
even when the chemical composition of the 
gas is not exactly the same as that of the 


tissue m which the biological effect is pro- 
duced Air, being composed largely of 
nitrogen and oxygen, is probably a satis- 
factory gas to use m this range of wave 
lengths 

In recapitulation, we may say that m 
the wave length range of filtered 150 to 200 
kv x-rays and gamma rays, we may expect 
reasonably constant proportionahty fac- 
tors between (1) ionization in air and 
ionization in tissues, (2) ionization and 
energy absorbed m tissues, and conse- 
quently (3) ionization in air and energy 
absorbed m tissues, provided the ionization 
in air is produced under conditions com- 
parable to those obtaining in the irradiated 
tissue Hence, smce absorbed energy must 
be considered as the ultimate cause of the 
biological change, air ionization will bear 
the same relation thereto Thus the sim- 
plest correlation between cause and effect 
may well be expected by using air ioniza- 
tion (under suitable conditions) to repre- 
sent the cause, namely the dose of radia- 
tion In the case of soft x-rays, air is not 
a suitable gas because of the difference m 
atomic numbers of its constituents (nitro- 
gen 79 per cent, oxygen 21 per cent) and 
those of tissue (roughly oxygen 65 per cent, 
carbon IS per cent, hydrogen 10 per cent, 
nitrogen 3 per cent) Furthermore, the 
influence of the small proportions of ele- 
ments of higher atomic number, (calcium, 
phosphorus, potassium, sodium, etc ) pres- 
ent in tissues but absent m air, is probably 
considerable m the range of soft x-rays 1 

The requirement that the ionization m 
the gas (air) , which is to be taken as a meas- 
ure of dose, must be produced under the 
same conditions as those obtaining in the 
living matenal during the irradiation, at 
the point where the biological effect is pro- 
duced, has been emphasized already It 
is the mam purpose of this paper to de- 
scribe methods and means by which this 
requirement may be met satisfactorily in 
all cases of practical importance, insofar 
as our present knowledge permits 

1 This problem is being investigated experimentally 
m our laboratory b> Dr R Naidu, of the Tata Memo- 
rial Hospital Bombaj India 
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A knowledge of the “shm dose” m radia- 
tion therapy is of paramount importance, 
since, in general, it is skin damage which 
limits the amount of radiation that may be 
delivered to a deep-seated tumor Where 
the seat of the skin injur)' is, or what par- 
ticular layer of the skm is most vulnerable, 
is of no concern in the present discussion 
It is obvious, howe\er, that in order to 
study the reaction of the skin to radiation, 
it is essential to know the energy absorbed 
by different layers of the skm," and, per- 
haps, the subcutaneous tissues In the 
range of ordinary \-rays and gamma rays 
we may take ionization in air as a measure 
of energy absorbed in an equal mass of 
tissue How shall we determine the air 
ionization at different levels in the skm, in- 
cluding the surface ? It is evident a prion 
that the desired information cannot be ob- 
tained directly by the use of the well-known 
thimble chamber, for such a chamber is 
necessarily too large in comparison to the 
thickness of human skm Both the air 
space and the solid walls of the chamber 


other and take another reading under the 
same conditions We repeat the process 
until the walls are as thin as they can be 
made From these readings we obtain a 
curve wduch shows the variation of the 
ionization in the chamber with wall thick- 
ness The curve is then prolonged — extra- 
polated — to zero wall thickness and the 
value of the ionization which would be ob 
tamed in the same chamber with vanish 
mgly thin walls, can be read on the ioniza- 
tion reading scale 

We ha\ e assumed the thickness of the air 
layer in the hypothetical chamber to be 
one millimeter In order to reduce this to 
the vanishing point, we may make use of an 
extrapolation method similar to the one 
just described Maintaining the wall thick- 
ness constant and at its lowest practical 
value, readings are taken with aw layers of 
different thicknesses, down to a minimum 
which is set by instrumental limitations 
It is evident that the larger the air thick- 
ness the larger the ionization reading, and 
that when the air thickness is zero, the 


disturb the physical conditions which in- 
fluence the ionization at the surface of the 
skm, even when the chamber is of the so- 
called air wall type Two absurd require- 
ments should be met by an ionization 
chamber suitable for this purpose (1) it 
should have no walls, and (2) it should 


reading must also be zero On the other 
hand, the ionization per unit volume of air 
has a definite value even when the air space 
is vanishingly small From the actual 
ionization readings we derive the values of 
the ionization per cubic centimeter of air 
Plotting these, we obtain the relation be- 


have no air volume Surprising as it may 
seem to the uninitiated, these conditions 
can actually be fulfilled m practice The 
general method is as follows For the surface 
dose we wish to determine the ionization 
in a vanishingly thin layer of air in actual 
contact with the skm, in order that the 
back-scattered radiation may be properly 
evaluated There must not be anything 
in the path of the incoming radiation which 
is not present during the treatment Let 
us take a hypothetical ionization chamber 
with two walls, each one square centimeter 
in area, separated by an air space one milli- 
meter thick We place the chamber on the 
surface of the skm at the point where the 
ionization is to be determined and we take 
a reading We then decrease the thickness 
of the chamber walls by some means or 


tween air layer thickness and ionization per 
cubic centimeter Extrapolating the curve 
to zero air thickness, one obtains the ioniza- 
tion per cubic centimeter which would be 
produced m a chamber having very thin 
walls and a vanishingly small air thickness, 
placed at the surface of the skm By means 
of the wall thickness curve previously ob- 
tained, one can correct this value for the 
thickness of the chamber wall, and the re- 
sult will represent the ionization per cubic 
centimeter of air at the very surface of the 
skm, under the conditions in which the 
skm is irradiated 

Nothing has been said about the nature 
of the chamber walls, and it may be as- 
sumed that, since the influence of the wall 
thickness is eliminated by extrapolation, 
the material of which it is made plays no 
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part m the final results However, the circle 2 96 cm m diameter was scribed at 
ionization produced in the thin air layer is the center The inked surface within the 
due almost entirely to electrons which circle constitutes the collecting electrode, 



I'lg 1 Extrapolation ionization chamber for the measurement of tissue doses in roentgen and telecune 
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either originate in the walls or reach the 
air volume by penetrating through them 
Hence the experimental readings are in- 
fluenced markedly by the material of which 
the chamber is made The reasons for the 
use of a ir equivalent materials m the con- 
struction of thimble chambers are well 
known They apply equally to the present 
case In general it is even better to have 
tissue equivalent materials 2 The hypo- 
thetical ionization chamber considered so 
ar is not practical The construction of a 
suitable one mvolves many difficulties and 
much time was spent by us before a satis- 
factory solution was obtained The one 
winch lias been used m our laboratory 
during the past year is shown in Figure 1 
An aluminium pot, d, about 30 cm m di- 
ameter and 15 cm deep, was used as the 
foundation The bottom of the pot was 
turned out and a celluloid disk, B, 3 mm 
thick, was screw ed on m its place The top 
of the celluloid disk was coated with India 
m a n y means of a sharp compass a 


’ 1 lux lb tinpcratnc when the ionization to bo mem 

urod.'s p ro( i uc ^ b> tllL pjssagL Qf acutrons thrQug 


while the outer surface which is conduc- 
tively connected to the aluminium pot, 
serves the purpose of a guard ring and 
helps provide a uniform electrostatic field 
over the entire area of the collecting elec- 
trode When a null method of measure- 
ment is used, a very narrow and superficial 
scratch made with the compass is sufficient 
to provide good insulation between the col- 
lecting electrode and the adjoining conduct- 
ing surface Thus very httle field distor- 
tion occurs at the boundary of the collect- 
ing electrode, and its effective area may 
be calculated from the diameter of the 
circle passing through the center of the in- 
sulating gap The collecting electrode is 
connected to the current measuring in- 
strument through a very fine rubber insu- 
lated wire D 3 The wire does not extend 


i ms connection gave us considerable trouble and 
several schemes were tried The details of the one 
used 6naU> have been forgotten It ma> be useful to 
mention that at first we tried to make the connection 
between the collecting electrode and the amber bushing 
b> running a fine aluminium wire in a slot in the celluloid 
disk The slot was filled with paraffin For some 
unaccountable reason-which we d.d not spend time 
to in\ estigate— this eollecung electrode s>stem acted 
as if it were the pole of a batterj and supphed current 
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to the surface of the collecting electrode, 
but good electrical contact is effected by 
carbon The lower side of the celluloid 
disk, B, was also coated with ink, except 
for a small space around the wire connec- 
tion The space below the electrode was 
filled with nee and flour to provide a con- 
venient substitute for tissue 
The upper electrode was made m such a 
way that it could be changed readily with- 
out disturbing die set-up appreciably 
.The thinnest one consisted of mk-soaked 
silk chiffon, stretched over an aluminium 
hoop about 30 cm in diameter 1 he mass 
per square centimeter of this matenal is 
2 0 mg , which corresponds to a thickness 
of 0 02 mm , assuming a density of one 
gram per cubic centimeter Similar but 
thicker upper electrodes were made of 
parchment, and of "Masonite pressd- 
wood," the latter being used for thicknesses 
greater than Uiree millimeters This ma- 
terial is readily obtamable at low cost in 
sheets of two or three different thicknesses 
It consists largely of wood pulp, has a den- 
sity of 1 01 gram per c c and an ash residue 
of 1 07 mg per c c , not unlike that of soft 
tissues 

In order to provide simple and precise 
adjustment of the spacing between elec- 
trodes, three micrometer screws were 
mounted as the one shown in the figure 
The lower aluminium ring on which the 
micrometers are rigidly mounted, was 
fitted to the aluminium pot and its surfaces 
were machmed at the same time that the 
recess for the celluloid disk was turned out 
in the lathe, thus insuring parallelism be- 


of relatively large magnitude to the measuring instru 
ment for long periods of tune The paraffin by itself 
could not have been responsible for the effect, since in 
another chamber of this type in which the wire was 
embedded in a block of paraffin used for months before 
the present chamber was constructed no such effect 
was present at any time Recently through the 
courtesy of the Plastics Department of E I du Pont 
de Nemours and Company we have obtained an elec 
trode in which a very fine piano wire is embedded be 
tween two thin sheets of Lueite composited into one 
solid sheet under high pressure and appropriate tem 
perature A similar electrode made of Styrol is also 
available Lack of time has prevented a study of these 
electrodes 


tween the two The aluminium nng, F, 
was machined a second time after the cel' 
luloid ring, G, had been fastened to it, to 
make sure that the plane of the recess into 
which fits the upper electrode was parallel 
to the plane of the nng The celluloid nng 
serves to insulate the charged upper elec- 
trode from the earthed aluminium parts 
Three carefully adjusted steel anvils, H, 
rigidly fastened to the nng, F, register with 
the appropnate micrometers, so that when 
their readings are the same, the two elec- 
trodes are parallel to each other 1 Proper 
registration of anvils and micrometer 
screws is maintained by three guides not 
shown in the figure 
A null method of measuring the lomza 
tion current is always used The collecting 
electrode is maintained at earth potential, 
which is also the potential of lie guard 
nng Thus there is no leakage to take into 
account, and the electrostatic field between 
the electrodes is perpendicular thereto and 
uniform In this way the air volume in 
which the ionization is measured is deter- 
mined by the area of the collecting elec- 
trode and the distance between electrodes 
With the silk chiffon electrode in place, 
practically all the incoming radiation and 
its secondary electrons can reach the air 
volume The influence of even this thin 
layer of matter can be eliminated by extra- 
polation, as already described When the 
spacing is very small and the beam larger 
than the collecting electrode (which, of 
course, should always be the case) the air 
volume receives the appropnate quota of 
the back-scattered radiation However, 
there are certain things which should be 
examined critically Is the back-scattered 
radiation in this chamber, with its 3 mm 
celluloid electrode and the nee and flour 
backing, the same as it would be from a 
mass of tissue of equal mass and shape ? 
This depends on the type and quahty of the 
radiation considered For ordinary \-rays 

* We have found in actual use that the celluloid disk 
does not remain plane and it is very diffi cult to deter 
mine the absolute spacing with great precision. The 
relative spacing can be determined very accurately 
from the micrometer readings and this is sufficient for 
most practical purposes 
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and gamma rays the difference is negligible 
within the limits of experimental error in 
biological investigations We have thought 
that the difference in chemical composition 
and density between celluloid and tissue 
may cause a shght error Inasmuch as the 
contribution to the measured ionization of 
the back-scattered radiation is due almost 
entirely to secondary electrons which leave 
the surface of the lower electrode, we ha\e 
thought that the ink coating (carbon) may 
provide a lower quota than the skin would 
when the radiation is very soft These 
points, which are probably of little impor- 
tance in the present practical range of thera- 
peutic radiation are being miestigated 
It is hardl} necessary to point out that the 
shape and size of the scattering material 
(nee and flour in this case) should be the 
same as the part of the body for which the 
skin dose is desired The present chamber 
was constructed primarily for the purpose 
of comparing surface and depth doses meas- 
ured under the same conditions by this 
method and by the usual thimble chamber 
method Chambers of more general ap- 
plicability are in the course of construction 
We have indicated how the ionization in 
air at the very surface of the skm can be 
determined The ionization in a vanish- 
ingly thin layer of air at any skm or tissue 
depth can be determined m an analogous 
way, except that in this case only extrapo- 
lation to zero air thickness is necessary 
By using for the upper electrode sheets of 
parchment or other suitable material, of 
appropriate density and thickness, it is a 
simple matter to determine the air ioniza- 
tion which corresponds to different depths 
in the skm and subcutaneous tissues 
A great deal of work has been done with 
chambers of this type in our laboratory by 
Mrs Edith H Quimby, Mr L D Man- 
nelh, and others, who will publish the re- 
sults m the near future At this time we 
shall discuss only the correlation of ioniza- 
tion measured by this method and skm 
erythema, m order to bring out an impor- 
tant point in the problem of choosing a unit 
of dose Measurement of the air ioniza- 
tion at the surface and at different depths 


ha\e been made with this chamber under 
comparable conditions, using three widely 
different qualities of radiation (1) soft x- 
rays, produced at So kv , filtered by 1 mm 
of al uminium , banng a half value layer of 
1 7 mm of aluminium , (2) hard x-rays, pro- 
duced at 200 kv , filtered by 0 5 mm of 
copper and 2 5 mm of aluminium, having 
a half value layer of 1 mm of copper, (3) 
gamma ray s from a four-gram radium 
bomb with an estimated metallic filter 
equivalent to 2 mm of lead, and a secon- 
dary filter of 3 mm of celluloid (which m 
the erythema tests was in contact with the 
skm) Previous experiments had shown 
that in the case of x-rays, extrapolation to 
zero thickness of upper electrode was un- 
necessary Accordingly, only the 0 IS 
mm parchment electrode was used In the 
case ol gamma ray's, the upper electrode 
was a sheet of celluloid 3 mm thick, cor- 
responding to the celluloid filter used in 
contact with the skm in the erythema de- 
terminations Extrapolation to zero air 
thickness was earned out in all three cases 
The only appreciable difference m the con- 
ditions under which the ionization meas- 
urements and the erythema tests, respec- 
tively', were earned out, resides in the much 
larger volume of scattering material (nee 
and flour) m the chamber as compared to 
the human forearm However m all cases 
the measurements were made with radia- 
tion fields of the same (small) size as used 
in the erythema tests The possible error 
caused by this difference does not alter the 
general conclusions, and may be ignored 
for the present The ionization doses of the 
three qualities of radiation required to pro- 
duce the threshold erythema 5 on the forearm 
of the average white adult are 0 36 X 10 u , 
1 05 X 10*°, and 1 75 X 10 lj ion pairs per 
gram of air, respectively', for soft x-rays, 
hard x-rays, and gamma ray's These fig- 
ures refer to the ionization produced at the 
very surface of the skm It is important 
to note that the relative values remain es- 
sentially the same no matter what depth 
within the skm is chosen for the seat of the 

1 When the radiation is administered continuousI> 
during a period not exceeding about two hours. 
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to the surface of the collecting electrode, tween the two Fhe aluminium nng, F, 
but good electrical contact is effected by was machined a second time after the cel 
carbon The lower side of the celluloid luloid nng, G, had been fastened to it, to 
disk, B, was also coated with ink, c\ccpt make sure that the plane of the recess mto 
for a small space around the wire conuec- which fits the upper electrode was parallel 
tion The space below the electrode was to the plane of the nng The celluloid ring 
filled with nee and flour to provide a con- serves to insulate the charged upper elec- 
venient substitute for tissue trode from the earthed aluminium parts 

The upper electrode was made m such a Three carefully adjusted steel anvils, H, 
way that it could be ciianged readily with- ngidly fastened to the nng, F, register with 
out disturbing the set-up appreciably the appropnate micrometers, so that when 
The thinnest one consisted of mk-soahed their readings are the same, the two elec 
silk chiffon, stretched over an aluminium trodes are parallel to each other 1 Proper 
hoop about 30 cm in diameter The mass registration of anvils and micrometer 
per square centimeter of this material is screw's is maintained by three guides not 
2 0 nig , which corresponds to a thickness shown in the figure 
of 0 02 mm , assuming a density of one A null method of measuring the lomza- 
gram per cubic centimeter Similar but tion current is always used The collecting 
thicker upper electrodes were made of electrode is maintained at earth potential, 
parchment, and of “Masonite pressd- which is also the potential of the guard 
wood,” the latter being used for thicknesses nng Thus there is no leakage to take mto 
greater than three millimeters This ma- account, and the electrostatic field between 
tenal is readily obtainable at low cost in the electrodes is perpendicular thereto and 
sheets of two or three different thicknesses urnfonn In this way the air volume in 
It consists largely of wood pulp, has a den- which the ionization is measured is deter- 
sityof 1 01 gram per cc and an ash residue mined by the area of the collecting elec 
of 1 07 mg per c c , not unlike that of soft trode and the distance between electrodes 
tissues With the silk chiffon electrode in place, 

In order to provide simple and precise practically all the incoming radiation and 
adjustment of the spacing between elec- its secondary electrons can reach the air 
trodes, three micrometer screws were volume The influence of even this thin 
mounted as the one shown in the figure layer of matter can be eliminated by extra 
The lower aluminium nng on which the polation, as already desenbed When the 
micrometers are rigidly mounted, was spacing is very small and the beam larger 
fitted to the aluminium pot and its surfaces than the collecting electrode (which, of 
were machined at the same time that the course, should always be the case) the air 
recess for the celluloid disk was turned out volume receives the appropnate quota of 
,n fhe lathe thus insuring parallelism be- the back-scattered radiation However, 

________ there are certain things which should be 

~ ~ ~~ examined cntically Is the back -scattered 


of relatively large magnitude to the nieasurmg mstni 
mint for long periods of tune The paraffin by itself 
could not have been responsible for the effect, 5,ac ^ 
another chamber of this type m which the wire was 
embedded in a block of paraffin used for months before 
r e present chamber was constructed no such effect 
was ^present at any U.ne RecenUy through th 

tween Two^tlnn sheets of^Lucite "composited into one 
solid sheet under h.gh pressure irnd appropriate t - 
perature A similar electrode made of Styroi is mso 
available Lack of time has prevented a study of these 


radiation m this chamber, with its 3 mm 
celluloid electrode and the nee and flour 
backing, the same as it would be from a 
mass of tissue of equal mass and shape ? 
This depends on the type and quality of the 
radiation considered For ordinary x-rays 

* We have found in actual use that the celluloid disk 
does not remain plane and it is very difficult to deter 
mine the absolute spacing with great precision The 
relative spacing can be determined very accurate!} 
from the micrometer readings and this is sufficient for 
most practical purposes 


electrodes 
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purpose for which it was originally in- 
tended, although strictly speaking, the 
wording of the definition of the unit does 
not justify this use For the moment we 
need not insist on this pomt The obvious 
fact is that the skin dose must include the 
contribution due to the back-scattered 
radiation Smce no unit of “tissue dose” 
has been adopted, the roentgen is generally 
used for this purpose as well, explicitly or 
implicitly Following the usual procedure, 
therefore, we shall determine the surface 
doses for the three qualities of radiation, by 
means of smtable thimble chambers “half 
submerged” in the tissue substitute (water 
or pressdwood) 

It so happens that in the quality range 
of ordinary x-rays, measurements of sur- 
face dose with the thimble chamber we used 
are in reasonably good agreement with the 
corresponding extrapolation chamber meas- 
urements In the case of gamma rays, 
however, there is a large discrepancy The 
details of the measurements are as follows 
In order to make sure that the gamma rays 
reaching the skin in the erythema tests 
did not contain spurious secondary elec- 
trons, a sheet of celluloid 3 mm thick was 
placed on top of the skin, and the four- 
gram radium pack was brought m contact 
with the celluloid also Under these con- 
ditions the skin was at a distance of G 3 cm 
from the radium The extrapolation cham- 
ber measurements were made with an 
upper electrode of the same material and 
thickness (3 mm celluloid), the only dif- 
ference being that in this case the celluloid 
was coated with ink Readings were taken 
with different electrode spacings and by 
extrapolation was obtained the value of the 
ionization per cubic centimeter in a van- 
ishingly thin air space between the cellu- 
loid electrodes at the G 3 cm distance 
The measurements with the thimble cham- 
ber could not be made at the same distance, 
since the celluloid secondary filter was in 
the way Readings were taken, however, 
with the chamber touching the celluloid 
sheet and at greater distances From the 
curve thus obtained, the reading at G 3 
cm distance was determined with con- 


siderable precision We have made similar 
measurements on numerous occasions, with 
and without back-scatter With the cham- 
ber half submerged in a tank of water, the 
back-scatter amounts to 11 per cent The 
thimble chamber is spherical, with an in- 
side diameter of 1 52 cm , and a celluloid 
wall 1 4 mm thick The stem through 
which connection to the measuring instru- 
ment is made, is about 7 mm in diameter 
Objections may be raised to the use of this 
chamber for gamma-ray measurements on 
the ground of insufficient wall thickness 
We know, however, that a thicker wall 
would not alter the result appreciably m 
this case s Accordingly, we may take for 
granted that the measurements with the 
thimble chamber were made under condi- 
tions which are very nearly those recom- 
mended by several investigators for the 
measurement of gamma rays m roentge>is 
The effective radiation intensity at the 6 3 
cm distance determined in this maimer by 
the thimble chamber was found to be 12 3 
r per minute, including the back-scattered 
radiation from a large tank of water On 
the other hand, the corresponding value 
obtained with the extrapolation chamber 
was 9 e s u per c c per min If the condi- 
tions under which the ionization was pro- 
duced in the air volume of the extrapola- 
tion chamber meet the requirements set 
forth by the proponents of the thimble 
chamber method for measuring gamma 
rays in roentgens, 9 e s u per c c per min 
are equivalent to 9 r per mm Since the 
two methods of measurement give values 
of presumably the same quantity, which 
differ considerably, one or the other or 
both methods must be incorrect 

L H Gray’s work (1, 2) has been quoted 
repeatedly in support of the thesis that a 
small thimble chamber with “an walls” 
three or four millimeters thick measures 
gamma rays in roentgens We see no 
reason why this should not be so, but at the 
the same time we see no reason why the con- 

* At any rate, those who might raise the objection 
would expect the reading with this chamber to be too 
low As a matter of fact it is already much higher than 
that obtained with the extrapolation chamber (infra) 
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biological reaction If it is assumed that gamma rays The quality factor, there- 
the threshold erythema is one mamfesta- fore, furnishes an index of the biological 
tion of die changes which take place in all effectiveness of radiation of different wave 
underlying tissues, the difference between lengths for a particular effect produced 
the ionization doses for So kv and 200 kv under comparable conditions A Lnowl 
\-rays, will be still greater, suice under edge of this factor is essential for proper 
the conditions of the experiments the dc- dosage m radiation therapy, but unfor- 
crease m radiation intensitj with depth tunately die relative numerical values of 
was greater in the case of the softer \-rays the factor can be obtained only through ex- 
Assimnng diat the dose is properly mcas- tensive experimentation (both physical and 
ured by the method described here, it is biological) 

e\ ident that the same dose of radiation Iomzation doses in the illustrative case 
does not produce die same biological effect just discussed were expressed m terms of 
(tlireshold erythema) when the quality of the number of ion pairs produced per gram 
radiation is different Except for minor of air It is important to consider now 
refinements we can find nothing which how measurements made in roentgens can 
might vitiate the general results be utilized for this purpose The method 

The mam point we wish to bring out in of measuring skin dose, which we have de- 
dus connection is not the wav e lengdi de- scribed, can hardly be contested, although 
pendence of skin erythema, but the sun- there may be some differences of opinion 
phfication which may be brought about by concerning details of the apparatus or the 
the choice of a suitable unit of dosage If depth in die skin at which the measure- 
vve agree by definition that the biological ments should be made Therefore, it is 
dose of radiation is the same irrespective reasonable to assume that skin doses meas- 
of quality, provided all other conditions re- ured m this way are very nearly correct, 
mam constant, we have for the threshold die criterion of correctness being the meas 
skin erythema urement of something which is related to 

vx immediate cause of the biological 

^ ^ ^ ~ ^ ^ effect (; e , energy absorbed by the tissue) 

?-’ u0 — 1 "3 X 10 - X <7r by a constant proportionality factor In 

Thus the relative values of the qua i ) ac practice, an x-ray machine in theradiolog- 
tor q in this case are ^ ical c p 2 UC 1S calibrated by means of a 

For S5 kv x-rays, H V L 17 mm , sui t a ble thimble chamber, and the radia- 
ns — 2 9 tion output at a certain point in the beam, 

For 200 kv x-rays, HVL 1 mm u, gj Ven conditions, is expressed in 

<? 2 w = 1 roentgens per minute The radiologist 

For filtered gamma rays q r — 0 then places a patient widi a part of his 


assigning the value 1 to the quality factor 
for 200 kv x-rays This means that a dose 
of So kv x-rays, of 1 7 mm A1 H V L , 4 S 
times smaller than the dose of gamma rays 
is necessary to produce the threshold ery- 
thema 6 Similarly, m the case of 200 kv 
x-rays of 1 mm Cu H V L , the threshold 
erythema dose is 1 7 times smaller than for 


skin at the same point in the radiation 
beam What is the skin dose delivered in 
a certain treatment, and in what unit can 
it be expressed ? The usual procedure 7 is 
to multiply by the appropriate back- 
scatter factor and the tune in minutes the 
r per minute value obtained from the meas- 
urement with the thimble chamber sus- 
pended in air, and to call the product the 


* It should not be assumed that the ratio is the same 
for all biological effects It is definitely known ‘that 
this is not the case (Cf Failla and Maxmelhs paper 
on gamma ray measurements in the Augus 
number* 'of the ■ American Journal of Roentgenology 
and Radium Therapy ’) 


number of roentgens which the skin re- 
ceives, that is, the slan dose In so doing, 
the radiologist uses the roentgen for the 

7 Some prefer to make the thimble chamber measure 
meat on the skm of the patient This is immaterial 
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x-rays are the same as before, because meas- Hence, if the surface dose of gamma rays is 
urements of surface dose by the extra- measured in. roentgens by a thimble cham- 
polation and thimble chamber methods are ber, we have 



Fig 2 Modification of extrapolation ionization chamber for the measurement of 
depth doses in a laminated phantom of the same shape and size as a given part of 
the human body 


m good agreement in this quality range 
The values for gamma rays are quite dif- 
ferent, which means that both cannot be 
correct If the extrapolation chamber 
measures the surface ionization dose of 
rays correctly, it is necessary to reduce the 
reading obtained with the thimble chamber 
to that of the extrapolation chamber, m 
order to make the proper correlation be- 
tween dose and biological effect This can 
be done by introducing a correction factor 
/ which can be determined by experiment 
In the case under consideration the surface 
dose of gamma rays required to produce 
the threshold erythema is 1 ,490 r, assuming 
that the thimble chamber measures gamma 
rays m roentgens, and that it is proper to 
use this unit m cases where the back-scat- 
tered radiation is included This is equi- 
valent to 1,490 X 1 62 X 10 12 = 2 41 X 
10 1S ion pairs per gram of air The corre- 
sponding quantity obtained with the ex- 
trapolation chamber is 1 75 X 10 u ion 
pairs per gram, and therefore the correc- 
tion factor is 

, = 1 75 x io tJ 

j 2 14 X 10 u ~ ° ,S 


Z> 6 - D q = D r f q, 

in which D is now expressed m a mut rep- 
resenting the same number of ion pairs per 
gram of air as the roentgen (1 62 X 10 12 ) 
D may well be called the “tissue dose” and 
the unit the “tissue roentgen ” It should 
be noted that the roentgen and the tissue 
roentgen have only one thing in common, 
namely, the number of ion pairs per gram 
of air The conditions under which quan- 
tities of radiation must be measured m 
order to be expressed m roentgens, are set 
forth m the definition of the unit The con- 
ditions under which quantities of radiation 
must be measured m order to determine the 
tissue dose are those which obtain in the 
biological material, during the irradiation, 
at the point where the biological effect is 
produced They can then be expressed m 
“tissue roentgens ” 

Having presented the general method of 
attack somewhat m detail, it suffices to 
outline the necessary special procedures to 
be followed in special cases In Figure 2 is 
shown schematically the case m which we 
wish to determine the tissue doses at dif- 
ferent levels in a mass of tissue of the cross- 
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dttions obtaining in the air volume of the chambers m which the three l inear dimen- 
extrapolation chamber do not meet the re- sions have not differed greatly Aecord- 
qutrements set forth by Gray Mayneord mgly the contribution of the side walls has 
(3) in his recent precision measurements of been considerable In the case of the ex- 
gamma rays used a cylindrical thimble trapolation chamber, the height of the 
chamber 2 cm in diameter and 2 cm long cylindrical air volume is very small in com- 
(mside dimensions) The diameter of the panson to the diameter, and besides there 
collecting electrode in the extrapolation is no side wall Nevertheless, as already 
chamber, 2 % cm , is not much larger pointed out, when the air layer is varush- 
Therefore the maximum linear dimension of mgly thin, the volume in which the lomza 
the air ca\ ity ' in our case cannot be said to tion is measured may well be considered to 
be too layge I he other dimension (height of be completely surrounded by celluloid 
cylinder) was always much smaller than in The problem then resolves itself as to 
Mayneord 's case, 0 5 to several millimeters whether the presence of thick side walls m 
The air volume in the extrapolation chain- the ordinary thimble chamber causes an 
ber is at the center and between two disks excessive contribution of electrons to the 


of celluloid 10 cm in diameter and 3 mm enclosed air volume This point deserves 
thick When the spacing is 0 5 mm , is it careful study 

not reasonable to assume that the lomza- Returning to the problem of expressing 
tion is measured in an air cavity effcctiv ely the biological dose for the threshold ery- 
surrounded by celluloid’ Furthermore, by tliema reaction produced by the three 
extrapolation we should obtain the value qualities of radiation, in terms of thimble 
of the ionization per c c with the celluloid chamber measurements in all three cases, 
plates (almost) m contact, in which case it we find 

would be hypercritical to say that the air D b — D q — 225 X = 650 X <poo = 
volume was not completely surrounded by 1490 X q 

celluloid We do not wish to take a defi- in winch D is ex-pressed in roentgens, 
mte stand on this matter at this time, but with approximate allowance for back- 
lt is obvious that further investigation of scatter Whence, taking q t * == 1, as be- 
the problem in different laboratories is fore, the relative values of q are 
highly desirable before a generally accept- For So kv x-rays, H V L 1 7 mm Al, 
able conclusion may be reached However, qm = 2 90, 

the following considerations may provide For 200 kv x-rays, H V L 1 nun Cu, 
a clue q oo = 1, 


The ionization produced in a thick-walled 
thimble chamber is almost entirely due to 
electrons originating in the walls The 
latter may be divided into (1) front wall, 
(2) side w alls, and (3) back wall The con- 
tribution of each may be ascertained by 
suitable experiments It is found then that 
quite a high percentage of the ionization 
is due to the presence of thick side walls 
In view of the fact that the ejection of re- 
coil electrons is predominantly in the for- 
ward direction, it would appear that better 
relative utilization of those originating in 
the side walls will result when the latter are 
long Most of the experimenters who 
have worked on the problem of measuring 
gamma rays m roentgens have used thimble 


For filtered gamma rays, 
q = 044 

Since q represents the biological effective- 
ness of radiation with respect to quahty, 
it is evident that the threshold erythema 
is not independent of wave length This 
conclusion is in accord with the one ar- 
rived at previously in the case of measure- 
ments of the ionization dose by means of 
the extrapolation chamber That the same 
general conclusion should be reached is 
obvious when one considers that the rela- 
tive biological effectiveness of radiation of 
different wave lengths is dependent on 
biological factors which play no part in the 
measurement of the dose by physical 
means The values of q for soft and hard 
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x-rays are the same as before, because meas- Hence, if the surface dose of gamma rays is 
urements of surface dose by the extra- measured m roentgens by a thimble cham- 
polation and thimble chamber methods are her, we have 



Fig 2 Modification of extrapolation ionization chamber for the measurement of 
depth doses in a laminated phantom of the same shape and size as a given part of 
the human body 


m good agreement in this quality range 
The values for gamma rays are quite dif- 
ferent, which means that both cannot be 
correct If the extrapolation chamber 
measures the surface ionization dose of 
rays correctly, it is necessary to reduce the 
reading obtained with the thimble chamber 
to that of the extrapolation chamber, in 
order to make the proper correlation be- 
tween dose and biological effect This can 
be done by introducing a correction factor 
/ which can be determined by experiment 
In the case under consideration the surface 
dose of gamma rays required to produce 
the threshold erythema is 1,490 r, assuming 
that the thimble chamber measures gamma 
rays in roentgens, and that it is proper to 
use this unit m cases where the back-scat- 
tered radiation is mcluded T his is equi- 
valent to 1,490 X 1 62 X 10 12 = 2 41 X 
10 15 ion pans per gram of air The corre- 
sponding quantity obtamed with the ex- 
trapolation chamber is 1 75 X 10 lu ion 
pans per gram, and therefore the correc- 
tion factor is 

f = 1 75 X 1QU 

J 2 14 X 10 lj 




D b = D q = D r f q, 

in which D is now expressed in a unit rep- 
resenting the same number of ion pans per 
gram of an as the roentgen (1 62 X 10 12 ) 
D may well be called the “tissue dose’’ and 
the unit the “tissue roentgen ” It should 
be noted that the roentgen and the tissue 
roentgen have only one thing in common, 
namely, the number of ion pairs per gram 
of air The conditions under winch quan- 
tities of radiation must be measured m 
order to be expressed in roentgens, are set 
forth in the definition of the unit The con- 
ditions under which quantities of radiation 
must be measured m order to determine the 
tissue dose are those which obtain in the 
biological material, during the irradiation, 
at the point where the biological effect is 
produced They can then be expressed m 
“tissue roentgens ” 

Having presented the general method of 
attack somewhat m detail, it suffices to 
outline the necessary special procedures to 
be followed in special cases In Figure 2 is 
shown schematically the case m which we 
wish to determine the tissue doses at dif- 
ferent levels in a mass of tissue of the cross- 


= 0 73 
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section, shown It is convenient to have India ink or “aequadag,” two very narrow 
the plate of the extrapolation chamber grooves are scratched m it with a sharp 
winch cames the collecting electrode in one tool in the lathe Thus a narrow band of 
unit, with the ware connecting the elec- the conducting surface is insulated from the 
trode to the current measuring device prop- rest, and forms the collecting electrode, C, 
erly insulated and shielded within the which is connected to the measuring device 
plate itself The plate should be of organic through the wire, 11 A second thin cellu 
material of approximately unit specific loid test tube of larger diameter than the 
gravity, and should be a good electrical first is coated with ink on the inside and 
insulator It should be thin (The “Lu- forms the outer electrode, 0 The two 
cite and Styrol electrodes mentioned electrodes are mounted concentrically by 
previously fulfil these requirements, but means of the insulating rings, I The con- 
since they ha\e not been tested, we cannot ducting surfaces of the inner cylinder ad- 
say as yet that they are satisfactory ) The jacent to the collecting electrode are con- 
design of the upper electrode depends on neeted to earth as showm, and serve the 
whether surface or depth dose is to be dc- purpose of guard rings as well as that of 
temnned In the latter case, extrapolation providing a radial electric field The vol- 
to zero air space is all that is necessary, and ume in which the ionization is measured is 
the initial thickness of the upper electrode determined by the area of the collecting 
is not important In the figure, fairly thick electrode and the thickness of the air space 
electrodes are shown -Vs a first approxi- between the test tubes The radium 
mation, the part of the body in which the needle, Ra, is placed m a narrow celluloid 
depth doses arc to be measured may be re- tube, 4, attached to the smaller test tube 
produced m shape and \ olume by slabs of as shown The needle can be moved up or 
prtssdwood, as showm Measurements at down depending on the longitudinal posi- 
different levels can then be made by plac- tion at which the ionization is to be deter- 
mg the proper number of slabs abo\ e and mined Through tube 4, filled with water, 
below the chamber Extrapolation to zero contact is made with the lower guard ring 


air space is not always necessary, but this 
should be determined by experiment If 
greater accuracy is desired it is necessary 
to reproduce in the phantom bones, air 
cavities, differences in tissue densities, etc , 
as they are in the part of the body under 
consideration It is possible, but not very 
convenient, to use slabs of tissue from a 


frozen cadaver 

The extrapolation chamber of the type 
described so far is useful for measurements 
applicable to x-ray and telecune therapy 
In radium therapy the source is more often 
placed in body cavities or within the patho- 
logical tissues In such cases the thera- 
peutic effect is expected m the immediate 
vicinity of the source, and it is necessary to 
determine the dose at short distances there- 
from In Figure 3 is indicated the extra- 
polation method applicable to the case of a 
radium needle A thin celluloid test tube, 
T, forms the inner electrode of the cham- 
ber After coating its (outer) surface with 


by means of the conductor G The water 
and ground connection in this case also 
serve the purpose of removing any charge 
which might accumulate on the needle oa 
account of the emission of primary or sec- 
ondary electrons Water (or water and 
ground tissue, if desired) is placed in the 
inner test tube and around the outer test 
tube, to provide the proper absorbing and 
scattering conditions Extrapolation to 
zero air space is carried out by using outer 
electrodes of different diameters It is 
desirable to obtain readings with very thin 
air layers since the inverse square law in 
this case has considerable influence We 
have not made measurements with a 
chamber just as described here However, 
with similar ones we have found an appreci- 
able difference in the ionization current ac- 
cording to whether the outer electrode was 
charged positively or negatively The 
difference is due to the excess of electrons 
leaving the collecting electrode This 
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effect must be taken into account in de- 
termining the ionization in the (narrow) 
air space The correct value of the lomza- 


the distribution of radiation around the 
source by this method, but we have made 
exploratory tests and we are sure that no 



Fig 3 Extrapolation ionization chamber for the measurement of tissue 
doses in interstitial radium therapj 


tion current is the average of the currents 
measured with positive and negative char- 
ges on the outer electrode 

It is apparent that the determination of 
tissue doses by this method m the case of a 
radium needle or tube is a long and tedious 
process So far we have not investigated 


serious practical difficulties will be en- 
countered Smce in practice it is not es- 
sential to know the dose at distances from 
the source shorter than several milli meters, 
the smallest chamber used need not be less 
than one centimeter in diameter This re- 
duces the mechanical difficulties of cham- 
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ber construction By suitable modifica- 
tions of the two types of extrapolation 
chamber described here it is possible to de- 
termine the tissue doses m terms of the un- 
ionization which would be produced at any 
point in an irradiated tissue, for all methods 
of radiation treatment used to day 

In certain biological experiments \ery 
small test objects, such as Drosophila eggs 
or tumor fragments, are often irradiated m 
free air Great care must be exercised m 
the measurement of tissue dose in such 
cases, particularly when gamma rays or 
super\ oltage x-rays are used One may 
determine the ionization at a certain point 
in atmospheric air by using thimble cham- 
bers of different wall thicknesses and extra- 
polating to zero wall thickness In general 
this is a x cry difficult procedure One must 
be able to eliminate not only the influence 
of the wall but also the influence of any 
material placed near the point in question 
in the process of making the measure- 
ments How small the minimum wail 
thickness must be in order to permit extra- 
polation with reasonable accuracy, depends 
on circumstances — particularly on the 
range of the secondary electrons In the 
case of gamma rays, measurements made 
■with different chambers have not given us 
very consistent results, but we have not 
made a determined effort to overcome the 
difficulties since the problem is of no great 
interest The important point to bear in 
mind m this connection is that the ioniza- 
tion produced m air at a certain point in a 
beam of radiation is not necessarily a meas- 
ure of the tissue dose in a biological mate- 
rial placed at the same point, however 
small it may be Each case presents a 
special problem which should be analyzed 
carefully 

The advent of neutrons and the rapid im- 
provements in the methods of production, 
bring to us, with increasing urgency, the 
problem of measuring tissue doses m this 
case So far as we can see to-day the extra- 
polation method is the only one which will 
give the desired information In this case 
the agents directly responsible for the 
ionization are recoil particles the nature o 


which depends on the material traversed 
by tlie neutrons These high speed charged 
particles ionize any matter they traverse 
just as alpha particles and electrons do 
Accordingly for convenience and as a first 
approximation w r e may take air as the 
medium in winch the ionization is to be 
measured However, it is of the utmost 
unportancc in the measurement of tissue 
doses of neutrons that the conditions under 
which the ionization m air is produced be 
exactly those which obtain in the biologi- 
cal material at the point where the biologi- 
cal effect is produced 0 For this reason 
the construction of suitable chambers of the 
extrapolation type is quite difficult Two 
alternatives suggest themselves (1) to 
make the chamber of “synthetic” mate- 
rials having the exact chemical composition 
(insofar as elements are concerned) of the 
tissues in question, and (2) to make the 
chamber in such a way that the walls con- 
sist of the biological material itself, in the 
shape, volume, etc , in which it is at the 
time of the irradiation Both are possible 
and we expect to construct some such 
chambers and conduct experiments with 
them in the near future We may point 
out at this time an incidental advantage of 
the extrapolation type of chamber, m the 
measurement of ionization produced by re- 
coil particles which liberate a large number 
of ions per unit path It is difficult in this 
case to obtain saturation current, but with 
small am spaces such as employed in the 
extrapolation chamber, the problem is 
simplified If necessary one can make use 
of the procedure followed by Taylor and 
Mohler (4) in determining the saturation 
current in liquids 

The problem of measuring tissue doses 
in the case of neutrons has been mentioned 
at this time primarily for the purpose of dis- 
cussing the matter of units As was ex- 
pected it has been found that neutrons 
produce biological changes What this 
will lead to no one can predict, but it is 

* A distinction should be made between the point at 
which the biological effect ns produced and the point aC— — - 
which the biological effect manifests itself The tv'' ^ 
are not necessanlj the same / * 
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certain that many biological experiments 
will be earned out in the near future It 
is extremely important that the companson 
of biological effects produced by neutrons 
aud by the better known ionizing radia- 
tions (x-rays and gamma rays) be made 
under proper conditions It may well be 
assumed for the present that ionization is 
at the bottom of all these effects Hence 
the correlation of dose and effect may best 
be made (so far as we know to-day) by 
specifying the dose m terms of ionization 
The tissue roentgen may be used as a umt 
of dose in the case of neutrons or any agent 
capable of producing radio-ionization di- 
rectly or indirectly provided the ionization 
is measured under conditions which insure 
a proportionality factor which is independ- 
ent of the quality or kind of the radiation 
between the ionization actually measured 
and that produced in the living material, at 
the point where the biological effect is pro- 
duced Since the tissue dose is the quan- 
tity of paramount importance in all biologi- 
cal applications of radiation, it is very 
desirable to have a universally accepted 
umt for it Its definition might be as fol- 
lows The tissue roentgen is the quantity 
of any ionizing radiation capable of pro- 
ducing 1 62 X 10 12 ion pairs per gram of 
air at a given point m a given medium 
under the conditions in which the radiation 
is to be utilized It should be noted, how- 
ever, that the definition is general enough 


to cover any effect which may be brought 
about by any agent capable of producing 
radio-ionization (referred to by the general 
term “ionizing radiation”), irrespective of 
the nature of the effect (biological, chemi- 
cal, or physical) Therefore, by leaving out 
the word “tissue” this could very well re- 
place the present definition of the roentgen 
and thus remove the limitations which 
prevent the use of the unit in many cases 
The suggested change would extend the 
use of the umt to other types of ionizing 
radiation and would clarify the situation 
without introducing complications in the 
ordinary x-ray range It would make it 
unnecessary to have a separate umt of 
tissue dose The desirability of such a 
change in the definition of the umt, the 
final wording, and the exact magnitude to 
be adopted, are matters which can be settled 
only by international agreement It is ex- 
tremely important that the subject be stud- 
ied carefully and leisurely from all angles 
before final action is taken 
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FURTHER OBSERVATIONS ON THE USE or PITRESSIN AND EVALUATION OF OTHER 
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F URTHER observations which have 
been made since our preliminary re- 
port (1) on the use of pitressin during 
cholecystographic examinations have re- 
sulted m the routine use of this pressor 
fraction of posterior pituitary extract 
whenever there are confusing shadows in 
the intestinal tract, provided no contra- 
mdications arc present Our experience 
with pitressin as well as with certain other 
procedures which increase the accuracy of 
cholecystography will be considered Our 
routine method of combining cholecystog- 
raphy with the roentgen examination of 
adjacent organs w ill also be discussed 
Since the introduction of cholecystog- 
raphy by Graham and his co-workers m 
1924 (2, 3), its importance in the diagnosis 
of dysfunction or disease of the gall blad- 
der has become well established, but the 
technic of this procedure is still not stand- 
ardized Because of this lack of stand- 
ardization, the clinician as well as the 
roentgenologist now insists upon knowing 
the details of the method used m order to 
judge its reliability 

From the roentgen standpoint, the diag- 
nosis of disease of the gall bladder can be 
made from the cholecystographic evidence 
alone when it reveals the presence of gall- 
stones, calcific deposits m the wall of 
the gall bladder, opaque bile in the gall 
bladder due to the presence of calcium 
carbonate bile (4, 5), or of neoplasms (6) m 
the gall bladder However, unless the 
patient’s history suggests the presence of 
these conditions, care should be taken in at- 
tributing the presenting symptoms to these 
causes unless abnormalities in adjacent 
organs are excluded Normal cholecysto- 
graphic findings do not necessarily indi- 
cate a normal gall bladder and non-visuali- 
zation in the cholecystograms does not 
always indicate a pathologic gall bladder 
Clinicians have been reluctant to place re- 


liance on the cholecystographic findings 
when they did not adequately explain the 
cause of the patient's symptoms 
The clinical diagnosis of cholecystic 
disease is usually simple when the patient 
gixes a history of one or more attacks of 
biliary colic, particularly if these have been 
associated with jaundice In such in- 
stances, objective roentgen evidence for 
confirmation is obtained by cholecystog- 
raphy’ In inflammatory diseases of the 
gall bladder, the physical examination 
usually offers no assistance unless the pa- 
tient is examined during the acute or sub- 
acute phase of the process 

In the absence of a history of biliary 
colic, cholecystography is no less impor- 
tant but it must be combined with the roent- 
gen exammation of adjacent organs as well 
as correlated with the patient’s symptoms 
in order to adequately explain the cause 
of the disability In these instances the 
roentgen examination of adjacent organs 
often proves more valuable than cholecys- 
tography alone 

In this presentation we are chiefly in- 
terested m cases in which a characteristic 
history of biliary cohc is absent, in which 
the roentgen exammation of adjacent or- 
gans is combined with cholecystography, 
and in which the use of every important 
refinement in cholecystographic technic 
is needed in order to accurately determine 
the cause of the patient's presenting com- 
plaints Soon after the introduction of 
cholecystography Nichols (7, S) established 
the combined method of roentgen exami- 
nation at the Cleveland Clnuc, and these 
same procedures are used to-day, twelve 
years later He has repeatedly emphasized 
the fact that, since the sympathetic nervous 
system through the superior and inferior 
mesenteric ganglia receives fibers not only 
from the gall bladder, but also from the 
stomach, duodenum, right kidney, ureter. 
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and colon, pain or distress in the right 
upper quadrant of the abdomen may be 
due to abnormality in any one or several 
of these organs It is generally agreed 
that biliary disease is the most common 
organic cause of chrome gastro-intestinal 
symptoms m a middle-aged person Rou- 
tine autopsies, both in this country and 
abroad (9, 10), show that more than half 
the adults past 30 years of age had ab- 
normal gall bladders and that approxi- 
mately 20 per cent had gallstones, but the 
relatively low incidence of previous clinical 
evidence of biliary disease m these cases 
makes one question the advisability of 
prescribing surgery on the basis of cholecys- 
tographic evidence alone (11) It is well 
known that the best results from surgery of 
the gall bladder are obtained in those 
patients who have had definite biliary colic, 
and operations on the biliary tract are 
now seldom advised unless there is positive 
clinical as well as cholecystographic evi- 
dence 

It should be more generally recognized 
that the patient’s gastro-mtestmal symp- 
toms may originate in the urinary tract 
Urinary calculi as a cause of gastro-mtes- 
tmal symptoms, particularly nausea and 
vomiting as well as pam, is well known 
Patients have been operated upon for ap- 
pendicitis or even intestinal obstruction 
when the trouble was m the urinary tract 
Normal findings on routme urinalyses do 
not exclude abnormality m the urinary 
tract In our cases of hypernephroma, the 
incidence of hematuria has not been 
greater than 50 per cent, and 34 per cent of 
our patients with hydronephrosis have had 
previous abdominal operations without re- 
lief of symptoms Although hydrone- 
phrosis due to aberrant blood vessels ap- 
parently is a rare condition, it may simu- 
late biliary disease, and almost invariably 
normal urinary findings are present In 
19 per cent of a group of patients with 
kidney tumors, there was no history in- 
dicative of disease of the urinary tract 
The mterpretation of so-called gall-blad- 
der dyspepsia or gaseous dyspepsia, as de- 
scribed m text-books, when it is not associ- 
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ated with definite attacks of biliary colic, is 
open to question Although patients who 
give a history of biliary colic often have 
functional disturbances in the gastro-m- 
testmal tract, Palmer (12) beheves that, 
m the absence of this history, so-called 
gall-bladder dyspepsia is m reality inde- 
pendent of the gall bladder and that it is 
not unlike the dyspepsia which occurs in 
patients who are not afflicted with chole- 
cystic or other forms of organic disease In 
our experience, the most frequent cause for 
these indefinite symptoms is a functional 
disturbance m the colon, particularly m 
patients who have constipation or diarrhea, 
or one alternating with the other for a long 
time, and in whom catharsis, irritating 
enemas, or neurogenic factors may be im- 
portant When a complete examination 
excludes the possibility of organic disease, 
and this frequently mcludes examination 
of stools and proctoscopic examinations, 
we ascribe the condition to the “irritable 
colon syndrome,” a term originated by the 
late B W Sippy 

In dealing with a patient who has in- 
definite gastro-mtestmal symptoms, ac- 
curate diagnosis is usually made by a proc- 
ess of exclusion Our aim has been to 
make the examinations which will be of 
the greatest practical benefit to the patient 
per unit of available tune, and this gener- 
ally means an investigation limited to two 
or three days Our routme procedure has 
been to use the newer developments in 
cholecystography, the single or double oral 
method of administration of the dye, and 
at the same time complete the roentgen 
examinations of the stomach, small in- 
testine, and colon Prior to the administra- 
tion of the cholecystographic dye, plain 
films of the gall-bladder area and urinary 
tract are made routinely If abnormality 
in the latter is found, excretory urograms or 
retrograde pyelograms are completed be- 
fore the administration of the barium 
meal The tune factor is the same as that 
required to complete the fractionated or 
multiple dose method of cholecystography 
alone 

In attempting to standardize cholecys- 
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tographic procedures, we believe the 
following features should be considered 

1 After countless discussions relative to 
the merits of the intravenous versus the 
oral method of administering the dye, the 
oral method has had general adoption 
This is the simpler method for both patient 
and roentgenologist, and from a practical 
standpoint verj little if any accuracy in 
end-result is sacrihccd However, the in- 
travenous method combined with deter- 
mination of liver function, using "iso- 
lodeikon” (sodium phenoltetraiodophenol- 
phthalein), as described by Graham (13), 
lias been found important m dealing with 
a patient ha\ mg ob\ ious biliary disease, be- 
cause of the added information relative to 
surgical risk 

2 The administration of multiple doses 
of the dye produces greater density in the 
visualized gall bladder than does the single 
dose, and it makes non- visualization of 
greater significance, without banning the 
patient 

3 The administration of large amounts 
of sugar and other carbohydrates preceding 
and dunng the examination facilitates the 
excretion of the dye by the liver, thereby 
adding greater significance to the cholecys- 
tographic findings 

4 One ounce or less of a mixture of egg 
yolk, lecithin, and glycenne, as recom- 
mended by Levyn (14), has been found 
to be as efficacious as the fat meal in 
emptying the gall bladder, and it has not 
interfered with the roentgen examination 
of the stomach or intestme on the same day 
that the cholecystograms are made 

5 The use of pitressm in the elimination 
of confusing shadows in that part of the in- 
testinal tract which may he over the area 
of the gall bladder has precluded the neces- 

for re-exammations m such instances 
It has also made possible the use of the 
multiple dose oral method of cholecystog- 
raphy on the same days that the barium 
meal examinations of the stomach and 
small mtestme or the barium enema ex- 
aminations of the colon are made 

6 The importance of radiographic tech- 
nic is well recognized but is too often 


neglected Kirklin (15), Barclay (16), and 
many others emphasize this feature Ade- 
quate penetration of the gall-bladder area, 
using the minimum of kilovoltage as well 
as the shortest possible exposure time to 
eliminate motion, are the most important 
factors Milhamperage higher than that 
commonly used as well as the use of a high 
speed Bucky diaphragm are desirable The 
technic should be standardized so that ac- 
curate results may be repeated at will, and 
much depends on the interest of the radi- 
ographer and the care used m taking the 
films, as well as his skill 
Sandstrom (17, 18) introduced the "mul- 
tiple” or "fractionated” method of cholecys- 
tography He stated that "phenolphtha- 
lem preparations, once mtroduced into the 
system, circulate for a rather long time in 
an enterohepatic cycle After being elimi- 
nated through the liver and its intermedi- 
ary, the bile, they are reabsorbed through 
the intestines, and so on By introducing 
orally during each phase of the cycle addi- 
tional small doses of the salt one may obtain 
a more complete absorption ” He adminis- 
tered orally 7 to 10 grams of sodium tetra- 
lodophenolphthalein in two or three divided 
doses, allowing two or three days for the 
cholecystographic examination, and he 
found that greater absorption, resulting in 
greater density of the visualized gall blad- 
der, was obtained without harm to the 
patient 

Sandstrom apparently allowed the pa- 
tient to eat a mixed diet between the di- 
vided doses of the dye and so made no at- 
tempt to prevent emptying the gall blad- 
der Since carbohydrates had been shown 
to have no effect on the emptying time of 
the gall bladder m man (19), Whitaker 
and Ellsworth (20) modified the Sandstrom 
method by giving only carbohydrates be- 
tween the two doses used m their “double 
oral” method Whitaker (21) has since 
advocated that another carbohydrate meal 
be followed by a third dose of the dye if 
the roentgenograms at the end of 20 hours 
show no visualization of the gall bladder 
Stewart and Hhck (22, 23) m their "in- 
tensified” oral cholecystography combme 
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the fractionated method of administration 
of the dye with the administration of large 
amounts of sugar to facilitate the excretion 
of the dye by the hver, allowing only car- 
bohydrate foods until noon of the third day 
when a fat meal is given to empty the gall 
bladder 

In our experience the use of the “frac- 
tionated” or “multiple" dose method is im- 
portant when the cholecystographic find- 
ings are questionable, particularly when 
there is non-visualization by the smgle dose 
method The single dose method, in our 
hands, has proved adequate in 90 per cent 
of the cases We find that the greatest in- 
accuracy of cholecystography has been in 
those instances in which there is normal vis- 
ualization of the gall bladder when chrome 
cholecystitis of clinical importance actu- 
ally exists We must remember that a gall 
bladder which is full of calcium-type stones 
often functions noimally with cholecysto- 
graphic dye, and we are convinced that the 
presence of calcium-type stones denotes 
cholecystitis It would seem that the use 
of the smallest adequate amount of dye 
would reduce the inaccuracy mentioned 
In his “rapid” cholecystography, An- 
tonucci (24) demonstrated the value of 
using glucose with the intravenous method 
Ten minutes after the intravenous injection 
of 125 c c of a 40 per cent solution of glu- 
cose, the dye was mjected This, m turn, 
was followed by the subcutaneous injec- 
tion of 24 units of insulin Visualization 
of the gall bladder was usually obtamed 
within half an hour following the injection 
of the dye, and the maximum intensity was 
reached m two hours It was Antonucei’s 
opinion that glucose played an important 
part m the utilization of the dye and that 
the absorption of the dye in the liver neces- 
sitated the presence of glucose either in the 
blood stream or as converted from glycogen 
m the tissues, if the former became ex- 
hausted This coincides with our ex- 
perience We believe the more carbo- 
hydrates that are given during the chole- 
cystographic procedures the better 

Cholecystograms which are taken after 
gnmg a fat meal may show the presence 


of gallstones or neoplasms which are not 
apparent in former cholecystograms, but 
so far as function is concerned, we must 
remember that the gall bladder must empty 
m order to fill with the cholecystographic 
dye and that normal visualization of the 
gall bladder, as compared with plain films 
signifies a functioning gall bladder, so far 
as cholecystography is concerned 

CHOLECYSTOGRAPHY AND DETERMINATION 
OF LIVER FUNCTION 

Blomstrom and Sandstrom (25) sup- 
plemented cholecystography with the 
bromsulphalem test m 68 cases as a means 
of determining the hver function in the 
event of non-visualization of the gall blad- 
der after the administration of the dye 
A high retention of bromsulphalem, over 
40 per cent, excluded the possibility of 
visualization of the gall bladder because of 
hver damage A low retention, however, 
below 25 per cent, indicated that obstruc- 
tion was located outside the liver paren- 
chyma 

Graham (13), m 1933, demonstrated the 
value of combining mtravenous cholecys- 
tography with determination of hver func- 
tion by the use of “iso-iodeikon” (sodium 
phenoltetraiodophenolphthalem) He 
found that a knowledge of the amount of 
this dye which was excreted by the liver 
was of considerable value m estimating the 
risk of performing operations on the biliary 
tract In addition, it was of assistance in 
the interpretation of the cholecystograms 
By delaying operations until the proper 
medical treatment resulted m a reduction 
of high dye retentions to normal, the ac- 
curacy of the interpretation of the cholecys- 
tographic findings was increased, and the 
mortality rate for operation on the biliary 
tract could be reduced materially 

THE USE OF PITRESSIN DURING 
CHOLECYSTOGRAPHY 

One of the handicaps to accurate in- 
terpretation of cholecystograms is the 
presence of confusing densities, such as gas 
shadows, in the intestinal tract Re- 
peated examinations may be necessary be- 
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fore an accurate diagnosis can be made In 
our experience, the use of cathartics and 
enemas has proved not only inadequate, 


We have used pitressm m 500 cases, this 
number being about 10 per cent of the total 
number of cholecystographic examinations 



l 

t 




Tig 1 Gall bladder area obscured b> barium 
m the colon 


fag - \ normally functioning gall bladder 

visualized after administration of pitressm 



but it has actually resulted in greater diffi- 
culties than were present before their ad- 
ministration m many instances We have 
found the use of pitressm, the pressor frac- 
tion of posterior pituitary extract, effective 
in solving this problem, and its use is a 
simpler procedure, requires less time, is 
less troublesome to the patient, particu- 
larly if he is not in a hospital, and it has 
not been attended by unpleasant reactions 
However, because of its stimulatmg effect 
on the musculature of the gastro-mtestmal 
tract as well as its vasoconstrictor effects, 
it has not been used when there is danger 
of perforation or mechanical obstruction in 
the gastro-mtestmal tract or in cases in 
which there is evidence of cardiovascular 
disease We do not use pitressm in the 
presence of advanced hypertension, and 
since we have noted a drop in blood pres- 
sure m 60 per cent of our cases m which it 
has been used, it is not given to a patient 
whose systolic blood pressure is below 100 
mm of mercury 


made during that period of tune There is 
no need for its use routinely and if it is 
given in the presence of one or more of the 
above mentioned contra-indications the 
potential danger is obvious 

Effective results, i e , the elimination of 
confusing shadows in the intestinal tract, 
were obtamed in 90 per cent of the cases 
Figure 1 illustrates a ease in which the 
second dose of dye was given the night 
following the routine examination of the 
stomach It mil be noted here that the 
entire gall-bladder area is obscured by 
barium m the colon, and no information 
about the function could be obtained by 
this cholecystogram The patient was 
given 1 c c of pitressm and a second film 
was made 45 minutes later The barium 
was evacuated from the colon, and we are 
now able to see w Figure 2 a normally func- 
tioning gall bladder 

In approximately 75 per cent of this 
group one or more stools occurred within 
30 minutes 
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Blood pressure readings were made be- 
fore the administration of the pitressm and 
one hour after the injection m 300 cases, 
and in certain instances these readings were 
made every five minutes during the hour 
There was a drop in the blood pressure m 
60 per cent, and of this number there was 
a drop m both the systolic and diastolic 
pressure m 45 per cent The average de- 
crease for both the systolic and diastolic 
pressures was 12 mm of mercury An in- 
crease in blood pressure was experienced 
m only 20 per cent of the patients, and of 
this group there was an increase in both the 
systolic and diastolic pressure m 8 per 
cent The average increase m the systohc 
pressure was 9 mm and the diastolic pres- 
sure was 12 mm of mercury 

The technic is merely the intramuscular 
(deltoid) injection of one ampule, 20 pres- 
sor units, when the first cholecystograms 
show confusing shadows m the intestinal 
tract Additional films are then made one 
hour later There has been no interference 
with the roentgen examination of the stom- 
ach, small intestine, or colon on the same 
day that pitressm is used 

This procedure is now our method of 
choice for the elimination of the confusing 
shadows mentioned and it is used routinely 
m such instances, provided no contra- 
indications exist 

METHOD OF EXAMINATION 

In patients who give a history highly sug- 
gestive of biliary colic, we obtain con- 
firmatory evidence by making cholecysto- 
graphic examination by the oral method, 
and this is combined with a roentgen exami- 
nation of the stomach and duodenum to 
exclude the possibility of a penetrating 
ulcer in the posterior wall of the duodenum 
which may cause symptoms suggesting 
biliary disease m the absence of jaundice 
Symptoms due to a neoplasm of the stom- 
ach have been ascribed to biliary disease 

A plain film of the urinary tract is always 
made at the time the preliminary plam 
films of the gall-bladder region are made 
If the roentgen findings m the urinary tract 
are positive or suggestive of abnormality 


the patient is referred to the Department 
of Gemto-unnary Diseases for further ex- 
amination before cholecystography is com- 
pleted Intravenous or retrograde pyelog- 
raphy may be indicated There may be 
abnormality in the urinary tract as well 
as m the gall bladder, or the symptoms 
actually due to the former may be highly 
suggestive of the latter 

In rare instances, a calcification is visual- 
ized which may be either in the gall bladder 
or in the pelvis of the right kidney As 
pomted out by Nichols, a consideration of 
the physics of the technic makes the differ- 
entiation simple when the characteristics 
and position of the shadows are compared 
in both the gall-bladder film, made in the 
postero-anterior position, and the urinary 
tract film, made in the anteroposterior 
position The closer the object is to the 
film the smaller and more distmct it will be 
Various forms and amounts of the dye 
and various modifications have been used 
with the dye, but, m our hands, the plam 
dye (sodium tetraiodophenolphthalein) 
taken m grape juice or other fruit juices 
has caused the least discomfort and has 
given the most satisfactory results from 
the standpomt of absorption The one 
ounce bottle given to the patient contains 
5 grams of the dye, one and one-half 
drams of paregoric, and distilled water, 
prepared on the day of administration 
Immediately after the six o’clock high- 
earbohydrate-fat-free meal the patient 
shakes the bottle, empties its contents into 
a glass containing the fruit juice, stirs 
thoroughly, and drinks it all quickly The 
following morning black coffee or clear tea 
with as much sugar as desired are allowed 
Emphasis is placed on the ingestion of as 
much sugar as possible at all tunes during 
cholecystography 

The first cholecystograms are made 14 
hours after the ingestion of the dye If 
these films are satisfactory, as is the usual 
case, the roentgen examination of the 
stomach and duodenum is done without 
further delay If the 14-hour cholecys- 
tograms show insufficient or non-visuali- 
zation of the gall bladder, the latter ex- 
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animation is delayed until lb-hour chole- 
cystograms are made If questionable 
shadows are present, or if the gall bladder 



1 iK Quistioimljli. opaque calculus m gait 
bladder area 


have found that in this group the second 
dose is well tolerated and it is a rare oc- 
currence for the dye not to be retained 



Fig 4 The- gall bladder contracted after ad 
ministration of lecithin mixture Questionable 
shadou now outside of the gall bladder 


is obscured by shadows m the intestinal 
tract, use is made of the lecithin mixture 
or pitressm or the two procedures may be 
combmed If the findings are still ques- 
tionable, particularly if there is insufficient 
or non-visualization of the gall bladder, a 
second dose of the dye is given the second 
night, even though the roentgen examina- 
tion of the stomach and small intestine is 
made on the same day the cholecystograms 
are made The G-hour gastric retention 
film often shows excellent visualization of 
the gall bladder We believe that a second 
dose of dye should always be given on the 
second night of the examination if the 
gall bladder is not visualized initially or if 
the density is so slight that the presence 
of non-opaque calculi cannot be determined 
with a high degree of accuracy A second 
dose should also be used routinely if the 
patient happens to be of the small group 
that may vomit the dye before there is 
sufficient time for its absorption, resulting in 
non-visualization of the gall bladder We 


Although the lecithin mixture is fre- 
quently used, pitressm or a second dose of 
the dye has not been indicated m more than 
10 per cent of our cases We find that the 
gall bladder has diminished at least 50 per 
cent in size one-half hour after the oral ad- 
ministration of five drams of the lecithin 
mixture This amount has not been found 
to interfere with the roentgen examination 
of the stomach one-half to one hour after 
its administration The use of this mixture 
has supplanted the use of the fat meal in 
our hands and, although not used routinely, 
it has been very helpful in determining the 
significance of questionable shadows in the 
area of the gall bladder Figure 3 shows 
a small opaque calculus in the gall-bladder 
area, which, at this time, cannot be ex- 
cluded as an opaque calculus The patient 
was given four drams of the lecithin mix- 
ture, and the second film was made one- 
half hour later Figure 4 shows the gall 
bladder m a contracted state with the sus- 
picious shadow outside the gall-bladder 
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area The fat meal may be given durmg tiple dose method of administering the dye 
the course of the combined gastro-intestinal is not necessary as a routine procedure m 
examination, four to sly hours after the cholecystography As stated, the exanuna- 


TABLE i 


Cholecystographic Findings 

Number 
of Cases 

Pathologic Findings 

Normally functioning gall bladder 
without stones (negative) 

5 

Chronic Cholecystitis 

Ca. curb , 
bile, and 
stones 

Grossly 

normal 

With 

stones 

Without 

stones 

4 

Stone, 

cystic 

duct 

1 

Normally functioning gall bladder 
with evidence of adhesions 

1 


1 




Gallstones in a normally functioning 
gall bladder 

37 

35 

2 




Gallstones in a poorly visualized gall 
bladder 

29 

27 

o 




Poorly visualized gall bladder with- 
out evidence of stones 

6 


6 




Gallstones in non visualized gall 
bladder 

31 

31 





Non visualized gall bladder without 
evidence of opaque stones 

40 

33 

6 



l 

Non functioning gall bladder with 
calcium carbonate bile and stones 

1 



> 

1 



stomach examination, but the possibility 
that the gall-bladder area will be obscured 
by barium in the intestinal tract is present 
In the large group of patients who give 
an indefinite history of digestive disturb- 
ances, motility studies of the small intestine 
as well as barium enema examinations of 
the colon are added to the procedures men- 
tioned This constitutes our routine gastro- 
intestinal senes examination Those pa- 
tients who are to have a colon examina- 
tion on the following morning take from 
one to two ounces of castor od after the 
SLx-hour gastric retention film is made 
In instances in which a second dose of the 
dye is given on the second night, even 
though barium meal examinations of the 
stomach and small intestines have been 
done, the use of pitressm is often needed 
m order to satisfactorily visualize the gall 
bladder the following morning No cathar- 
tics are given when further cholecysto- 
graphic procedures are to follow Methods 
used in the roentgen examination of the 
colon have been published elsewhere (26) 
We believe that the fractionated or mul- 


tion of organs adjacent to the gall bladder 
is often more important m establishing the 
cause of the patient's presenting symptoms 
than cholecystography alone Time and 
expense to the patient are important fac- 
tors 

RESULTS 

Establishing the accuracy of cholecys- 
tography is, of course, difficult, because 
relatively few of the patients m whom these 
examinations are made have abdominal 
operations However, our findings in ab- 
dominal operations durmg the past five 
years have coincided with the cholecysto- 
graphic findings m either a positive or 
negative way in 95 per cent of the cases 
In a senes of 150 patients having cholecys- 
tectomies, the cbolecystographic findings 
were accurate m 93 per cent The cholecys- 
tographic examinations in this senes of 
cases, in the majonty of instances, were 
made before the employment of the lecithin 
mixture, the occasional second dose of dye, 
and before the use of pitressm In Table 
I is a summary of the cholecytographic 
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and pathologic findings in parallel group- 
ings 

In a consideration of the errors, there 
were five cases on the negative side in 
which normal cholccystograpluc findings 
had been obtained and little gross ev idenee 
of abnormality of the gall bladder was 
found at operation, but the microscopic 
diagnosis was chronic cholecystitis In 
four of these, there were no stones, m the 
fifth case there was a stone in the cystic 
duct but none m the gall bladder The 
clinical significance of a microscopic diag- 
nosis of chronic cholecystitis in the absence 
of definite gross pathologic changes is 
disputed by many authorities 

On the positive side, a diagnosis of gall- 
stones was made in four instances, but 
operation did not confirm this, however, 
pathologic gall bladders were found Two 
of these four patients had poorly visualized 
gall bladders by cholecystograni which ap- 
parently indicated diminished function 
Another positive diagnostic error was made 
in a case of non-visualization m which 
the gall bladder was found to be grossly 
normal at the time of operation, and the ap- 
pendix was definitely pathologic This 
type of error is bound to occur since con- 
ditions extrinsic to the gall bladder are 
known to produce non-visualization of 
the gall bladder by cholecystography 

EVALUATION OF CHOLECYSTOGRAFHIC 
FINDINGS 

Statistics relative to the accuracy of 
cholecystography are generally based on 
operative findings Because of this, the 
cholecystographic evidence alone is open 
to question In most instances there is 
positive cluneal as well as positive cholecys- 
tographic evidence of biliary disease be- 
fore operation However, Kirklin and 
Blake (27) have summarized the cholecys- 
tographic evidence in patients who have 
not had abdominal operation but who did 
have a final clinical diagnosis of cholecystic 
disease They found that the cholecysto- 
graphic data coincided with the clinical 
diagnosis in approximately 90 per cent. 


which approaches the accuracy of cholecys- 
tography m cases proved by operation 
We believe the following are important 
features to be considered in a practical 
evaluation of cholecystography 

A gall bladder normally visualized by 
cholecystography may be pathologic, even 
though in most instances it denotes a nor- 
mal gall bladder Convincing c linical 
evidence is necessary in order to justify 
surgery on the grounds of biliary disease if 
the cholecystographic findings are normal 
On the other hand, gall bladders which 
are full of calcimn-type stones commonly 
function normally with the cholecysto- 
graphic dye In the absence of gallstones, 
the routine use of multiple doses of dye 
should logically increase the error in diag- 
nosis so far as normally functioning gall 
bladders by cholecystography alone are 
concerned There must be many patients 
who have symptoms due to chrome chole- 
cystitis without stones who have normal 
cholecystographic findings Giving the 
smallest possible adequate dose of cholecys- 
tographic dye should decrease the error in 
the roentgen interpretation of these cases 
The patient should not be told that his 
gall bladder is normal on the basis of chole- 
cystographic findings alone 
Non-visualization of the gall bladder 
without evidence of opaque calculi usually 
indicates a non-functionmg gall bladder 
containing calculi of the cholestenn type, 
often blocking the cystic duct But con- 
sideration must be given to the possibility 
of other causes of non-visualization, such 
as diseases of the liver or diseases in ad- 
jacent organs which may cause reflex dis- 
turbance m the dye-concentrating ability 
of the gall bladder or dysfunction m the 
sphincter of Oddi An active duodenal 
ulcer may cause non-visuahzation In 
other words, non-visualization does not 
necessarily indicate a pathologic gall blad- 
der, and such a diagnosis should not be 
made unless there is a suggestive history 
of biliary disease and roentgen examination 
of adjacent organs reveals no evidence of 
abnormality The multiple dose method 
of administering the dye, combined with 
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a large intake of sugar, is definitely indi- 
cated in the event of non-visualization 
Added doses at each phase of the entero- 
hepatic cycle usually are more effective 
than a re-check single dose examination at 
a later date unless there is abnormality 
outside the biliary tract causing reflex dis- 
turbances which are relieved m the mean- 
time 

CONCLUSIONS 

1 In a group of 150 patients who have 
had cholecystectomy, the operative find- 
ings coincided with the cholecystographic 
findings m either a positive or negative way 
in 93 per cent of the cases 

2 The use of a single dose of dye has 
been found adequate in 90 per cent of our 
cholecystographic examinations In the 
event of non-visuahzation or questionable 
findings with the single dose method, a 
second dose of dye is given the second 
night 

3 The use of pitressm has been found 
effective m the elimination of confusing 
shadows m the intestinal tract Its routine 
use has not been necessary During 5,000 
cholecystographic examinations it was used 
in approximately 10 per cent of the cases 
Contra-mdications to its use have been 
established 
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and pathologic findings in parallel group- 
ings 

In a consideration of the errors, there 
were five eases on the negative side in 
which normal cholecystographic findings 
had been obtained and little gross evidence 
of abnormality of the gall bladder was 
found at operation, but the microscopic 
diagnosis was chronic cholecystitis In 
four of these, there were no stones, in the 
fifth case there was a stone in the cystic 
duct but none in the gall bladder The 
clinical significance of a microscopic diag- 
nosis of chrome cholecystitis m the absence 
of definite gross pathologic changes is 
disputed by many authorities 

On the positive side, a diagnosis of gall- 
stones was made m four instances, but 
operation did not confirm this, however, 
pathologic gall bladders were found Two 
of these four patients had poorly visualized 
gall bladders by cholecystogram which ap- 
parently mdicated dummshed function 
Another positive diagnostic error was made 
in a case of non-visualization in which 
the gall bladder was found to be grossly 
normal at the time of operation, and the ap- 
pended was definitely pathologic This 
type of error is bound to occur since con- 
ditions extrinsic to the gall bladder are 
known to produce non-visualization of 
the gall bladder by cholecystography 

EVALUATION OF CHOLECYSTOGRAPHIC 
FINDINGS 

Statistics relative to the accuracy of 
cholecystography are generally based on 
operative findings Because of this, the 
cholecystographic evidence alone is open 
to question In most instances there is 
positive clinical as well as positive cholecys- 
tographic evidence of biliary disease be- 
fore operation However, Kirkhn and 
Blake (27) have summarized the cholecys- 
tographic evidence m patients who have 
not had abdommal operation but who did 
have a final clinical diagnosis of cholecystic 
disease They found that the cholecysto- 
graphic data comcided with the clinical 
diagnosis in approximately 90 per cent, 


which approaches the accuracy of cholecys- 
tography in cases proved by operation 
We believe the following are important 
features to be considered in a practical 
evaluation of cholecystography 

A gall bladder normally visualized by 
cholecystography may be pathologic, even 
though m most instances it denotes a nor- 
mal gall bladder Convincing clinical 
evidence is necessary in order to justify 
surgery on the grounds of biliary disease if 
the choice) stographie findings are normal 
On the other hand, gall bladders which 
are full of calcium-type stones commonly 
function normally with the cholecysto- 
graphic dye In the absence of gallstones, 
the routine use of multiple doses of dye 
should logically mcrease the error in diag- 
nosis so far as normally functioning gall 
bladders by cholecystography alone are 
concerned There must be many patients 
who have symptoms due to chrome chole- 
cystitis without stones w r ho have normal 
cholecystographic findings Giving the 
smallest possible adequate dose of cholecys- 
tographic dye should decrease the error m 
the roentgen interpretation of these cases 
The patient should not be told that his 
gall bladder is normal on the basis of chole- 
cystographic findings alone 

Non-visualization of the gall bladder 
without evidence of opaque calculi usually 
indicates a non-functionmg gall bladder 
containing calcuh of the cholesterm type, 
often blocking the cystic duct But con- 
sideration must be given to the possibility 
of other causes of non-visuahzation, such 
as diseases of the liver or diseases m ad- 
jacent organs which may cause reflex dis- 
turbance in the dye-concentrating ability 
of the gall bladder or dysfunction m the 
sphincter of Oddi An active duodenal 
ulcer may cause non-visualization In 
other words, non-visualization does not 
necessarily indicate a pathologic gall blad- 
der, and such a diagnosis should not be 
made unless there is a suggestive history 
of biliary disease and roentgen examination 
of adjacent organs reveals no evidence of 
abnormality The multiple dose method 
of administering the dye, combined with 



FRACTURE OF THE ATLAS OR DEVELOPMENTAL 
ABNORMALITY? 

By H F PLAUT, M D , Cincinnati , Ohio 


=|§HE following is the report of a pa- 
ll tient seen after an automobile accident, 
™ July 17, 1936 A colored girl, student, 
IS years of age, was admitted to the St 
Philip's Hospital, Medical College of Vir- 
ginia, Richmond, Va ^Neurosurgical De- 
partment, service of Dr C C Coleman), 


the axis, mashing that part of the atlas- 
ring m between In the further course no 
neurological changes or deafness were ob- 
served 

Three days later another roentgen ex- 
amination was made In the lateral view 
there was a large bilateral gap m the pos- 
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Fig 1 Diagram of the human atlas, showing its morphological parts and fracture 
sites The greater part is formed by the basidorsals, the basiventrals form a ring 
surrounding the odontoid process of the axis and composed of the bony anterior arch, 
including the anterior ends of the condyles, and the fibrous hgamentum transver- 
sanum The odontoid process is the separated mterventral of the atlas ( Modified 
after Gadtrw ) 


about fifteen minutes after she had jumped 
from the rumble seat of a moving auto- 
mobile She had projectile vomiting about 
ten minutes after admission She was un- 
conscious, showed a soft swelling of lemon- 
size over the left parietal region, and there 
was oozing of blood from the left ear with- 
out demonstrable abrasion in the auditory 
canal The pupils reacted to light and 
were equal in size No rigidity of the 
neck was found 

Immediate x-ray examination revealed 
a definite fracture line through the parietal 
bone on either side (see Fig 3) The frac- 
ture fine followed the lambdoid suture 
rather closely on the right side and was 
situated more antenorly on the left with 
another fracture line extending through 
the region of the sella on the left side 
This fracture line apparently did not sepa- 
rate the sphenoid but the bone overlap- 
ping the sphenoid The head was seen to 
be lower than usual, as if the lower part of 
the occiput was pressed against the arch of 


tenor arch about 8 mm wide (see Fig 4) 
The axis was m normal position On 
July 27 the patient was discharged, on her 
request, with a Thomas collar 

DISCUSSION 

A case reported by Lawrence and Ander- 
son (13) has many similar features Their 
female patient was sitting m an automobile 
when a street car bumped into it Her 
head jerked backward with some violence 
On account of the x-ray findings, a diag- 
nosis of fracture of the postenor arch of the 
atlas was made by the attending surgeon 
This was also the first impression of the 
authors When re-examined for medico- 
legal purposes ten days after the accident, 
the patient still complained about stiffness 
in the neck A space about one-half inch 
wide, separating the undisplaced portion 
of the postenor arch from the anterior por- 
tions of the \ertebree, was noted No 
fragments were seen m the gap The 
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tively, after the accident to the patient 
under discussion and Lawrence and Ander- 
son’s patient 


in the fifth to ninth year A separate 
ossification center may be present in the 
region of the postenor tubercle and possibly 



Fig 3 Roentgenogram of skull, taken immediately after accident, with upper 
cervical vertebra m rotated position 


One may assume that the prevailing 
cause of fractures of the atlas is a violent 
pressure of the skull against the cervical 
spme when fixed in a rather straight posi- 
tion The character of the trauma in our 
patient could quite well produce a fracture 
of the atlas A displacement of the frag- 
ments does not necessarily take place A 
review of the literature about fractures of 
the atlas, accompanied by excellent roent- 
genograms, fails to show similar changes 
to those described by Lawrence and in 
this article There were reports of frac- 
tures into numerous pieces, but no gaps of 
this extent On the other hand, there are 
no such formations mentioned among the 
\anations and developmental abnormal- 
ities of the atlas 

The atlas ossifies from three mam centers 
Two, one for each lateral mass extending 
into the postenor arch, are present at birth 
and unite posteriorly in the third to fifth 
year of age The third center appears 
around the first year of hfe in the antenor 
arch and unites with the two lateral centers 


a groove, occasionally noted in this region, 
is due to missing of this center 

Gap formations illustrate the tendency 
of the human atlas to undergo further re- 
gression The overwhelming majonty of 
the gaps in the postenor arch lies near the 
midline , very rarely are they seen near the 
lateral masses The width ranges from a 
fissure to about ten millimeters, and even 
nearly complete absence of the postenor 
arch is known In the antenor arch gap 
formations are less frequent Dunng life, 
interruptions of the atlas due to persisting 
cartilage seams or gap formations were 
demonstrated roentgenologically by Ren- 
ander (11), Arkussky, Englander (6), and 
Lorey (12) Until 1932 Geipel (7) found, 
among 1,136 spines, 35 cases with fissures 
and gaps in the atlas ring He had an op- 
portunity to examine part of the speci- 
mens histologically and observed firm 
tracts of connective tissue leading from 
one end of the gap to the other, originat- 
ing from the periosteum and inserting at the 
bone Another connection of the two 
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diagnosis then was altered to one of rare 
developmental abnormality Objective 
neurologic changes were not mentioned 


probably hit the automobile from behind. 
It would be desirable to know if the head 
struck any part mside the ear and if there 


mi 

//// 




Vertical hatching =» basidorsal 

Oblique hatching = basil cntral 

Horizontal hatching »* mterceutral 
“ fracture lme 



Tig Sclicmc of first three vt.ru.bra: The first vertebra, or atlas is com- 
posed of basidorsal and basiventral elements The odontoid process of the epistro 
phctis which is seen passing through the first basiventral is the interventral of the 
atlas. The tip of the odontoid process is formed by the interventral of the proatlas 
The second vertebra, or epistropheus consists of the fused and ossified basidorsal 
interventral, and basiventral, to the last of which the odontoid process is also fused 
The third vertebra is a typical vertebra formed of the co-ossified basidorsal and inter- 
ventral, with the basiventral forming the intervertebral fibro-cartdage between it 
and the epistropheus ( If ter Gadtnc ) 


It is interesting to study the facts con- 
cerning these two cases m order to discuss 
the differential diagnosis of injuries and 
anomalies of the atlas Strassmann de- 
scribes a transverse rupture of the trachea, 
and Romanese (14) a fracture of the third 
cervical vertebra, both fatal lesions without 
any signs of direct force to the neck, alone 
due to a backward jerk of the head when 
the individual was hit from behmd by an 
automobile The relaxation of the mus- 
culature at the moment of the unsus- 
pected violent trauma is made responsible 
for these surprisingly severe injuries 
Judging from the description of the acci- 
dent in Lawrence’s case, the street car 


were any skin lesions, swellings, or other 
signs of direct trauma 
At the first examination of our patient 
we had the impression that her upper neck 
was shorter than usual, although its ro- 
tated position was taken mto consideration 
The skull appeared to be pressed mto the 
gap of the posterior arch of the atlas against 
the axis Because of the overlapping of 
the mastoid process it was rather difficult 
to make a definite decision as to the pres- 
ence of fragments but there seemed to be 
more calcified tissue than was due to the 
mastoid The fact is striking that no 
fragments of bone were visible in the wide 
gap of three days and ten days, respec- 
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Without satisfactory lateral roentgeno- 
grams taken before or immediately after 
the accident to demonstrate fragments, 
or at least such views taken several months 
thereafter for signs of reparation, it is 
hardly possible to make a reliable decision 
as to the nature of the findings It is 
noteworthy that the changes were found 
only in two cases with definite and severe 
indirect trauma to the neck For this 
last reason I would be more inclined to re- 
gard them as a bilateral fracture of the 
posterior arch of the atlas with hitherto 
unknown comminution However, the 
facts are not absolutely conclusive without 
further study of the subject 

SUMMARY 

A case out of a senes of atlas fractures 
shows unusual width of bilateral gaps in 
the postenor arch, which raises the ques- 
tion of developmental abnormality It is 
compared with the only similar case found 
in the literature with interesting medico- 
legal consequences, likewise seen after a 
severe indirect injury of the cervical spme 
m an automobile nder The mechanism 
of fractures of the atlas is discussed, as 
well as embryonic development, the vana- 
tions and abnormalities of this vertebra 
The exceptional trend for decalcification 
and the lack of callus formation in this re- 
gion deserve special consideration As 


no re-examination could be performed, defi- 
nite decision as to the nature of the lesion 
is postponed 
19 West Seventh St 
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ends was seen in one of those rare cases of foot , 

entirely missin E poster , or fl “‘'™ T '''' re (ound t° be due to loosen- 

band fanned by thc postmor n!embra ^ ££*« of the t ramvttS e 

ugument f* rom these cases we likewise 
must assume that an exceptional oppor- 
tunity exists for decalcification 

It seems to be very difficult to do justice 

to the remaining possibility of a tear or 
break in a mostly cartilaginous posterior 
arch, because the roentgenological signs 
are few A dislocation of the separated 
posterior piece of bone, however, would 
speak very much in favor of a traumatic 
lesion While m other regions of the body 
clinical findings may help, they certainly 
disappoint in a case like ours As a rule 
a fracture of the skull overshadows the 
coinciding fracture of the atlas m the clin- 
ical picture and decides the final result 
_ Mortality — For fractures of the atlas, 

Jefferson (4), states that of 32 eases re- 
-'*'4 t *, ported from 1 ( )00-1927 only six patients 
? have died The mortality in recent years 

^"0 f ^ ias been very low Among the 29 cases 

„ wlncli were added by a review of thehtera- 

^ *- urc an( J our own cases, there were only 

* three casualties, so that one’s impression 

_ _ ~ ^ ^ a *- present is that atlas fracture, though 

fraught with the possibility of danger, is 
I'll, j View of cervical iprai taUn three by no means always fatal 

” As to differential diagnosis it would have 

tonen Ko«,i ii . , , keen °f immense value for us to be able to 

deb t, would narrow the canal too follow the subsequent course, not to speak 
ch to allow sufficient space for the of a roentgenogram made before the acci- 
rd; However no bone formation could dent However, we did not succeed m 
demonstrated ,n any of these fibrous our efforts to induce the patient to appear 

rf* , . . f°r roentgenographic control 

Jecaicijication — Another point has to 

borne in mind Lack of callus and pseud- conclusions 

hroses after fractures of the three up- 

cervical vertebrae were seen by quite The following table shows the reasons 
:w authors One of our patients, whom for one or the other diagnosis 
had the opportunity of re-examining Fracture Abnormality 


Tit A View of cervical iprai laUn three 

days after accident m lateral direction 

(a tense band would narrow the canal too 
much to allow sufficient space for the 
cord) However, no bone formation could 
be demonstrated in any of these fibrous 
strings 

Decalcification — Another point has to 
be borne in mind Lack of callus and pseud- 
arthroses after fractures of the three up- 
per cervical vertebrae were seen by quite 
a few authors One of our patients, whom 
we had the opportunity of re-examining 
roentgenologically eight months after his 
bilateral fracture of the atlas, also showed 
this phenomenon Spontaneous disloca- 
tions of the atlas in children have been not 
infrequently reported in recent years after 
inflammations of the upper respiratory 
tract and neighboring tissues (15) These 
luxations occurred as early as from one to c 
two weeks after the upper respiratory m- 


Fraclure 

History 

No such malformations re- 
ported 

Ossification center m pos 
tenor tubercle is tncon 
stant and not reported m 
malformations due to ar 
rest of development 
Esceptional opportunity for 
decalcification in this 
region 

Site of most frequent bi 
lateral fracture 


No such fractures re 
ported 

No cluneal signs no 
ngidttv of necL 


No fragments noted 3 
days after injury 

No dislocation of pos 
tenor piece of bone 
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MICHIGAN ASSOCIATION OF ROENTGENOLO- 
GISTS President, J C Kenning, M D , 1536 
David Wlutney Bldg , Detroit, Vice-presi- 
dent, A W Chase, MD, 133 Toledo St , 
Adrain, Secretary-Treasurer, C S Davenport, 
M D , 609 Carey St , Lansing 

MINNESOTA 

Minnesota radiological society Presi- 
dent, Walter H Ude, M D , 7S S 9th 
St , Minneapolis, Vice-president, Leo G 
Rigler, M D , University Hospitals, Minne- 
apolis, Secretary-Treasurer, Harry Weber, 
M D , 102 Second Ave , S W , Rochester 
Meetings quarterly 

MISSOURI 

THE KANSAS CITY RADIOLOGICAL SOCIETY 

President, L G Allen, M D , 907 N 7th St , 
Kansas City, Mo , Secretary, Ira H Lock- 
wood, M D , 306 E 12th St , Kansas City, 
Mo Meetings last Thursday of each month 

T HE ST LOUIS SOCIETY OF RADIOLOGISTS 

President, Joseph C Peden, M D , 634 N 
Grand Blvd , Secretary, W K Mueller, 
M D , 607 N Grand Blvd Meetings 
fourth Wednesday of each month 

NEBRASKA 

NEBRASKA STATE RADIOLOGICAL SOCIETY 

President, Howard B Hunt, MD, 4740 
Hickory St , Omaha, Secretary, D Arnold 
Dowell, MD, 117 S 17th St, Omaha. 
Meetings first Wednesday of each month at 
7 p ii in Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAY SO- 
CIETY 

(Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut.) 
President, A E O’Connell, M D , 390 Mam 
St , Worcester, Mass , Secretary, E C Vogt, 
M D , 300 Longwood Ave , Boston Meet- 
ings third Fnday of each month from October 
to May, inclusive, usually at Boston Medical 
Library 

NEW HAMPSHIRE 
See New England Roentgen Ray Society 
NEW JERSEY 

NEW JERSEY STATE RADIOLOGICAL SOCIETY 

President, W W Haver, M D , 532 Bergen 
Ave, Jersey City, Vice-president, J D 
Tidabaek, M D , 3S2 Spnngfield, Summit, 
Secretary, P S Avery, MD , Middlesex Gen- 
eral Hospital, New Brunswick Meetings at 
Atlantic City at time of State Medical So- 
ciety, and Midwinter in Newark as called by 
President 


NEW YORK 

buffalo radiological society President, 
John Barnes, M D , S75 Lafayette Ave , 
Vice-president, W L Mattick, M D , 290 
Highland Drive, Secretary-Treasurer, J S 
Gian-Franceschi, M D , 610 Niagara Street 
Meetings second Monday evening each 
month 

CENTRAL NEW YORK ROENTGEN-RAY SOCIETY 

President, W E Achilles, M D , 60 Seneca 
St , Geneva, Vice-president, M T Powers, 
M D , 250 Genesee St , Utica, Secretary- 
Treasurer, Carlton F Potter, M D , 425 
Waverly Ave , Syracuse Meetings held in 
January, May, and October as called by 
Executive Committee 

ROCHESTER ROENTGEN-RAY SOCIETY Chair- 
man, Joseph H Green, M D , 277 Alexander 
St , Secretary, S C Davidson, M D , 277 
Alexander St Meetings at convenience of 
committee 

NORTH CAROLINA 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA 

President, Robert P Noble, M D , 127 W 
Hargett St , Raleigh, Vice-president, A L 
Daughtndge, M D , 144 Coast Line St , 
Rocky Mount, Secretary-Treasurer, Major I 
Fleming, M D , 404 Falls Road, Rocky 
Mount Meetings with State meeting in 
May, and meeting in October 

OHIO 

RADIOLOGICAL SOCIETY OF THE ACADEMY OF 

medicine (Cmcinnati Roentgenologists) 
President, George Benzeng, M D , St Eliza- 
beth Hospital, Covington, Ky , Secretary- 
Treasurer, Justm E McCarthy, MD, 707 
Race St , Cincinnati, Ohio Meetings held 
third Tuesday of each month 

PENNSYLVANIA 

PENNSYLVANIA RADIOLOGICAL SOCIETY 

President, Sydney J Hawley, M D , Geis- 
mger Memorial Hospital, Danville, First 
Vice-president, William J McGregor, AI D , 
744 Franklin Ave , Wilkinsburg, Second 
Vice-president, Oscar M Weaver, M D , 12 
S Mam St , Lewistown , Secretarv-Treasurer, 
Lloyd E Wurster, M D , 416 Pme St , 
Williamsport, President-elect, Charles S 
Caldwell, M D , 520 S Aiken Ave , Pitts- 
burgh Annual meeting, May, 193S Ex- 
act date and place to be decided 
PHILADELPHIA ROENTGEN RAY SOCIETY 
President, Thomas P Laughery, M D , Ger- 
mantown Hospital, Vice-president, Elwood 
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CALIFORNIA 

CALIFORNIA MEDICAL ASSOCIATION, SECTION 
ON RADIOLOGY Chairman, Jollll D Law Soil, 
M D , 130G California State Bldg , Sacra- 
mento, Secretary, Karl A I BonofT, M D , 
1030 Wilslure Blvd , Los Angeles Akcts 
annually with California Medical Associa 
tiou 

LOS ANGELES COUNTY MEDIC \L ASSOCIATION, 

radiological scctiov President, D R 
McColl, M D , I ice- president, John F 
Chapman, M D , Secretary, E N Liljedahl, 
M D , Treasurer, Hemy Snure, M D Meets 
ever)' second Wednesday of month at County 
Society Building 

PACIFIC ROENTGEN clud Chairman, Ray- 
mond G Taylor, M D , 1212 Shatto St , 
Los Angeles, Secretary, L Henry Garland, 
M D , -150 Sutter St , San Francisco 

COLORADO 

DtNVCR radiological CLUD President, W 
Walter Wasson, M D , 24G Metropolitan 
Bldg , Vice-president, Ernst A Schmidt, 
M D , Colorado General Hospital, Secretary, 
Nathan B Newcomer, M D , JOG Republic 
Bldg Treasurer, Leonard G Crosby, M D , 
3GG Metropolitan Bldg Meets third 
Tuesday of each month at homes of mem- 
bers 

CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC- 
TION on radiology Chairman, Kenneth 
K Kinney, AID, 29 North Street, Willi- 
mantic, Vice chairman, Francis A! Dunn, 

M D , 100 State Street, New London, -Sec- 
retory-Treasurer, Alax Climan, AI D , 242 
Trumbull St, Hartford Meetings twice 
annually in May and September 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray 
Society 

FLORIDA 

FLORIDA STATE RADIOLOGICAL SOCIETY Presi- 
dent, Gerald Raap, M D , IGS S E First St , 
Miami , Vice-president, H O Brown, AI D , 
404 First Nat’l Bank Bldg , Tampa, Secre- 
tary-Treasurer, H B AIcEuen, AI D , 126 W 
Adams St , Jacksonville 


ILLINOIS 

Chicago roentgen society President, 
David S Bcihn, AI D , 411 Garfield Ave , 
Vice-president, Chester J Challenger, AI D , 
J1L7 Logan Blvd , Secretary-Treasurer, Roe 
J Alaier, AI D , 7752 Halsted St Aleets 
second Thursday of each month, September 
to Alay, except December 
Illinois radiological society President, 
Ivan Brouse, AI D , JIG W State, Jackson- 
ville, Vice president, Cesar Gianturco, ALD , 
Carle Hospital Chmc, Urbana, Secretary- 
Treasurer, Edmund P Halley, AI D , 96S Citi- 
zens Bldg , Decatur Aleetmgs quarterly by 
announcement 

ILLINOIS STATE SOCIETY, SECTION OF RADIOL- 
OGY President, Rosw-ell T Pettit, AI D , 
72S Columbus St , Ottawa, Secretary, Ralph 
G Willy, AI D , 113S N Leavitt St , Chicago 

INDIANA 

lndiana roentgen society President,] N 
Collms, AI D , 2J E Ohio St, Indianapo- 
lis, President elect, Stanley Clark, AID, 
IOS N Alain St , South Bend, Vice-presi- 
dent, Juan Rodnguez, AI D , 2903 Fairfield 
Ave , Fort Wayne, Secretary-Treasurer, Clif- 
ford C Taylor, AI D , 23 E Ohio St , In- 
dianapolis xlnnual meeting in Alay 

IOWA 

the io w\ \-ray club Holds luncheon and 
business meeting during annual session of 
Iowa State Aledieal Society 

AIAINE 

See New England Roentgen Ray Society 
AIARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO- 
LOGICAL section Secretary, H E Wright, 
AI D , 101 W Read St , Baltimore Aleet- 
ltigs each Monday night 

AIASSACHUSETTS 
See New England Roentgen Ray Society 

AHCHIGAN 

Detroit v-ray and RADIUM society Presi- 
dent, C C Birkelo, M D , Herman Keifer 
Hospital, Vice-president, E W Hall, AI D , 

10 Peterboro St , Secretary-Treasurer, E R 
Witwer, AI D , Harper Hospital Aleetmgs 
first Thursday of each month from October 
to Alay, inclusive, at Wayne County Afedical 
Society Bldg 
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ROENTGEN KYMOGRAPHY 


Interest nv roentgen kymography has been 
gradually increasing since Dr Pleihart Stumpf, 
of Munich, devised the multiple slit grid in 
192S At this stage m the development of 
kymography it seems appropriate to discuss the 
principles and purposes of the procedure and to 
emphasize its defects and shortcomings Basi- 
cally, kymography is a method for graphically 
recording the functional or physiological move- 
ments of an organ or structure on an x-ray film 
Kymograms are records of movement The 
procedure is limited by the following factors 

(1) Only organs or structures that are bor- 
dered by tissues of a contrasting density can be 
studied kymographically 

(2) Many organs and structures possess 
complicated movements m several different 
planes, such as the heart, which not only en- 
larges and contracts laterally and medially, but 
simultaneously changes its size in a vertical 
plane and also undergoes a rotary motion about 
a central axis Unfortunately, a kymogram is 
but the record of one component of these com- 
plex motions 

(3) In recording the movements of a rounded 
or an obliquely placed object, the only motion 
accurately registered is that which occurs m a 
direction parallel to the slits and with the bor- 
der of the object lying at nght-angles to the 
slits 

(1) Only pathologic lesions that alter the 
way m which a structure moves, functions, 
fills, or empties, produce kymograms with 
characteristically different waves or records 

Keeping these limitations in mind, roentgen 
kymography is a reliable method for studying 
the motions of suitable structures and can be 
successfully used wherever it is desirable to 
record m detail the extent, direction, speed, 
duration, and time occurrence of movement 
Kymography is not designed to replace roent- 
genoscopy, but to supplement it The proce- 
dure may be considered as an additional and 


specialized tool to the armamentarium of the 
radiologist for the study of the physiologic 
motion exhibited by organs and structures It 
is especially well adapted for research and in- 
vestigative work in cases in which a permanent 
and objective record is required 

Clinically, the heart has been most exten- 
sively studied The information obtained 
from kymograms has been useful m con- 
firming established knowledge rather than in- 
troducing new ideas Kymography has, how- 
ever, served as a great impetus to the clinical 
study of cardiac physiology It has added a 
physiologic aspect to the radiologic interpreta- 
tions of heart disease If this additional bit of 
knowledge aids m the diagnosis, then kymog- 
raphy is of value. In the diagnosis of the 
average cardiac patient m whom the history, 
physical examination, and laboratory reports 
are available, the roentgen kymogram \Vill not 
provide additional information It may be 
regarded as helpful, but not necessary, and 
somewhat comparable to the degree of impor- 
tance given to the electrocardiogram In se- 
lected cases the kymogram may be the mam fac- 
tor m establishing or confirming the diagnosis 
In the interpretation of kymograms the size 
and shape of the cardiac silhouette should be 
analyzed first Then the movement waves are 
studied with the prospect of gaining additional 
information 

The respiratory movements of the nbs, dia- 
phragm, lungs, and mediastinum can be easily 
recorded by kymography The study of tho- 
racic movements may become one of its chief 
uses The stomach, duodenum, kidney pelvis, 
and ureters have been similarly studied, but 
kymograms of these organs are of less practical 
value because of their slow movements and the 
consequent long exposure time 
Meehancially the apparatus is simple and 
commercially perfected Home-made equip- 
ment is satisfactory if the slits are accurately 
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E Downs, M D , Jeans Hospital, Fo\ Chase, 
Secretary, Barton H Young, M D , Temple 
University Hospital, Treasurer, R Manges 
Smith, M D , Jefferson Hospital Meeting 
first Thursday of each month from October 
to May, Thompson Hall, College of Physi- 
cians, 19 S 22nd St , S 15 p si 
RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 
south Carolina a-ray society President, 
Robert B Taft, M D , 105 Rutledge Avc , 
Charleston, Secretary-Treasurer, HiUycr'Riuh- 
sill, M D , Roper Hospital, Charleston 
Meetings in Charleston on first Thursday in 
November, also at time and place of South 
Carolina State Medical Association 
SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

Memphis rolntgen cluu Chairmanship 
rotates monthly in alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 


TENNESSEE STATE RADIOLOGICAL SOCIETY 

President, H S Shoulders, M D , 246 Doc- 
tors Bldg , Nashville, Vice-president, S S 
Marchbanks, M D , 50S Medical Arts Bldg , 
Chattanooga, Secretary-Treasurer, Franklin 
B Bogart, M D , 311 Medical Arts Bldg, 
Chattanooga Meeting annually with State 
Medical Society m April 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

radiological society op Virginia Presi- 
dent, Fred M Hodges, M D , 100 W Frank- 
lin St , Richmond, Vice-president, L F 
Magruder, M.D , Raleigh and College Aves , 
Norfolk, Secretary, V W Archer, Univer- 
sity of Virginia Hospital, Charlottesville. 

WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 

President, H E Nichols, MD, Stimson 
Bldg, Seattle, Secretary, T T Dawson, 
MD, Fourth and Pike Bldg, Seattle. 
Meetings fourth Monday of each month 
at College Club 
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By translating every speech into English, 
French, and German, we believe that nearly 
everyone will receive the benefit of understand- 
ing the more than 250 speakers who will read 
scientific papers during the five-day meeting 
here September 13 to 17 ” 

It will be the first International Congress 
ever held in the United States, Dr Christie 
added, and will mark the forty-second year 
since Dr William Conrad Roentgen discovered 
x-rays, and the thirty-ninth year smce the 
Curies discovered radium The vast progress 
made m development of the medical and other 
uses of these two boons to mankind will be por- 
trayed during the Congress, not only through 
the scientific papers and discussions, but in 
actual graphic exhibits 
The Congress will be held at the Palmer 
House, Chicago, where more than 12,000 square 
feet of floor space will be devoted to an exten- 
sive scientific exhibit to be arranged by scores 
of hospitals and research laboratories through- 
out the world Over 20,000 square feet will 
be devoted to commercial exhibits, showing the 
latest equipment manufactured by leaders m 
the field, ranging from x-ray negatives up to 
models of milhon-volt therapy apparatus 
A “short-term” medical school will be con- 
ducted during the Congress, said Dr Christie 
Eminent leaders in the field of radiology will con- 
duct short courses during the Congress for the 
benefit of delegates who will attend the Congress 
from all parts of the world All of the United 
States radiological societies, including the Rad- 
iological Society of North America, American 
Roentgen Ray Society, American College of 
Radiology, and American Radium Society, will 
hold then pint annual meetings during the 
Congress and will elect officers here At least 
500 foreign delegates are expected from 30 dif- 
ferent countries, and over 2,000 United States 
physicians will attend 

Included among the outstanding scientists 
of the world who will be present at the meeting 
are Dr Gosta Forssell, of Stockholm, Sweden , 
Dr Antoine B&Hre, of Pans, Dr Tamotsu 
Watanabe, of Osaka, Japan, Dr H Tellez- 
Plasencia, of Santander, Spam, Dr Russell 
Reynolds, of London, Dr William D Coolidge 
of Schenectady, N Y , Dr C Thurstan Hol- 
land, of Liverpool, England, Dr George E 
Pfahler, of Philadelphia, Pa , Dr Francis 
Carter Wood, of New York City, Dr James 
E\\mg, of New York City, and Dr William J 
Majo, of Rochester, Minnesota 


COMMUNICATIONS 

STANDARDIZATION COMMITTEE 
December, 1936 

I Registry of Physicists — Applications and 
examination results of 15 physicists were re- 
ceived by the Board and submitted to the Com- 
mittee for approval The following are certi- 
fied as having met the requirements of the 
Board of Registry of X-ray Physicists (for 
previous certifications, see Radiolosy, May, 
1936, 26, 634) 

HMD Williams, Mayo Clime, Rochester, 
Minnesota 

J D Leitch, Dept of Health, Ontano, Canada 
G H Henderson, Dalhousie University, Hali- 
fax, Nova Scotia 

E L Harrington, University of Saskatsche 
wan, Saskatoon, Canada. 

G M Shrum, University of British Columbia, 
Vancouver, Canada. 

J Demers, University of Montreal, Montreal, 
Canada 

M M Schwarzsehild, Beth Israel Hospital, 
New York City 

J E Rose, Swedish Hospital, Seattle, Wash- 
ington 

I H Blatz, Dept of Hospitals, 414 E 26th 
Street, New York City 

A Omberg, 1273 Carr Avenue, Memphis, 
Tenn 

R E Pugh, 1944 Summit Avenue, Pasadena, 
Calif 

Irwm Vigness, University of Minnesota, Min- 
neapolis, Minn 

L Jacobson, Montefiore Hospital, New York 
City 

L Rovner, Chicago, 111 

M C Reinhard, State Institute for Study of 
Malignant Disease, Buffalo, New York 

The question was raised as to how sharp a 
line should be drawn between industrially em- 
ployed physicists who are ineligible for certi- 
fication and those physicists employed in 
strictly clinical, standardization, or consulta- 
tive capacity ‘ Manufacturer,” in the sense 
used by the Committee, means any person, 
group of persons, or company which is directly 
interested in the manufacture or sale of any 
article or equipment to the radiologist The 
Committee desires, however, to place on record 
that it recognizes the high quality of the 
physicists employed by the various manufac- 
turers and does not mean to imply m any sense 
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spaced, of uniform width, and not wider than 
0 5 mm The film must move smoothly and at 
a uniform rate of speed Small films (10 X 12) 
may be used for the heart, to lower the cost 
\s with all new methods, familiarity with a 
procedure is gamed through experience and 
practice Confidence is established by confirm- 
ing the diagnoses at the operating table and 
postmortem examination, but only time prop- 
erly evaluates a procedure 

Wendtll G Scott, M D 


ANNOUNCEMENT 

FIFTH IN 1 CR\ r U tONAL CONGRESS 
OF R VDIOLOGV 

P1LM1-R HOUSE, CHICAGO 

September 1J-1 ", 1937 

Membership in the Fifth International Con- 
gress of Radiology closed on Aug 14, 1037 
Earl) closing dates for membership in con- 
\entions of tins character constitute one of tire 
disappointing features which can not be 
avoided Those who have forwarded their 
applications for membership since that date 
will understand that the officers and organizers 
of the Congress regret that it became necessary, 
inasmuch as the Portrait Catalogue and 
other publications of the Congress must be 
completed and ready for distribution when 
registration is opened at I pm Sunday, Sept 
12, 1937 

Attendance at the Congress is not limited to 
members of the Congress By the payment of 
a small registration fee, one may be registered 
as a guest of the Congress and enjoy the full 
privileges of the scientific program and scien- 
tific exhibits throughout the penod of the 
Congress 

Educational courses, which are free to mem- 
bers of the Congress, are open to registered 
guests of the Congress upon the payment of an 
additional registration fee The very nature 
of the educational courses naturally limits the 
numbers that may be accommodated, and reg- 
istration for the courses will close accordingly 
For further information concerning these 
courses, please refer to the July issue of this 
Touroal, page 119, or write your inquiry to the 
Secretariat, 2561 North Clark Street, Chicago 


The Grand Banquet, which occurs on Friday 
evening as the closing feature of the Congress, 
is free to all of the members and associate mem' 
bers 

Registered guests of the Congress will be re- 
quired to purchase tickets at the registration 
desk if they wish to attend the Grand Banquet 
3 hey may also register associate members 
of the Congress by the payment of the regular 
associate membership fee 
It is exceedingly important that the guests 
as well as the associate members be registered 
as far ahead of the opening of the Congress as 
possible in order that the committees providing 
entertainment features may know the approxi- 
mate number for which arrangements are to 
be made 

Contributions to the scientific program will 
be presented in the three official languages of 
the Congress In addition to the language 
used by the essayist, the context of his address 
will be projected on a screen m the other two 
official languages of the Congress and they will 
be synchronized as far as possible with the ad- 
dress as it is delivered It is obvious that this 
feature will add greatly to the success of this 
Congress, since a very great majority of the 
audience in the forenoon general sessions, and 
in the afternoon sectional meetings, will be 
English-speaking and -understand mg, while 
the Contributors’ presentations will be more 
equally divided between Enghsh, German, and 
French 

It would appear that almost every radiolo- 
gist will endeavor to attend this Congress It 
is the first opportunity American radiologists 
have had to attend a Congress within our own 
country with contributors representing all of the 
leading countries of the world Furthermore, 
it is the first time that a program for an inter- 
national congress of radiology has been so 
arranged that all of the guests will be able to 
understand any contribution they choose to 
hear 

With approximately 300 contributions on the 
program, one may choose papers from any 
phase of radiology and learn of the most recent 
advances in that particular field 

"Most of the European scientists are at 
least bilingual,” explained Dr Christie, Presi- 
dent of the Congress, “but many United States 
physicians who will attend are not sufficiently 
conversant with more than English to compre- 
hend many of the papers which will be read 
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By translating every speech into English, 
French, and German, we believe that nearly 
everyone will receive the benefit of understand- 
ing the more than 250 speakers who will read 
scientific papers during the five-day meeting 
here September 13 to 17 ” 

It will be the first International Congress 
ever held in the United States, Dr Christie 
added, and will mark the forty-second year 
since Dr William Conrad Roentgen discovered 
x-rays, and the thirty-ninth year since the 
Curies discovered radium The vast progress 
made in development of the medical and other 
uses of these two boons to mankind will be por- 
trayed during the Congress, not only through 
the scientific papers and discussions, but in 
actual graphic exhibits 

The Congress will be held at the Palmer 
House, Chicago, where more than 12,000 square 
feet of floor space will be devoted to an exten- 
sive scientific exhibit to be arranged by scores 
of hospitals and research laboratories through- 
out the world Over 20,000 square feet will 
be devoted to commercial exhibits, showmg the 
latest equipment manufactured by leaders in 
the field, ranging from x-ray negatives up to 
models of million-volt therapy apparatus 
A “short-term” medical school will be con- 
ducted during the Congress, said Dr Christie 
Eminent leaders m the field of radiology will con- 
duct short courses during the Congress for the 
benefit of delegates who will attend the Congress 
from all parts of the world All of the United 
States radiological societies, including the Rad- 
iological Society of North America, American 
Roentgen Ray Society, American College of 
Radiology, and American Radium Society, will 
hold their joint annual meetings during the 
Congress and will elect officers here At least 
500 foreign delegates are expected from 30 dif- 
ferent countries, and over 2,000 United States 
physicians will attend 

Included among the outstanding scientists 
of the world who will be present at the meeting 
are Dr Gdsta Forssell, of Stockholm, Sweden , 
Dr Antoine B6cl£re, of Pans, Dr Tamotsu 
Watanabe, of Osaka, Japan, Dr H Tellez- 
Plasencia, of Santander, Spam, Dr Russell 
Reynolds, of Loudon, Dr William D Coohdge, 
of Schenectady, N Y , Dr C Thurstan Hol- 
land, of Liverpool, England, Dr George E 
Pfahler, of Philadelphia, Pa , Dr Francis 
Carter Wood, of New York City, Dr James 
Ewing, of New York City, and Dr Wiliam J 
Majo, of Rochester, Minnesota 


COMMUNICATIONS 

STANDARDIZATION COMMITTEE 
December, 1936 

I Registry of Physicists —Applications and 
examination results of 15 physicists were re- 
ceived by the Board and submitted to the Com- 
mittee for approval The following are certi- 
fied as having met the requirements of the 
Board of Registry of X-ray Physicists (for 
previous certifications, see Radiolooy, May, 
1936, 26 , 634) 

M M D Williams, Mayo Clime, Rochester, 
Minnesota 

J D Leitch, Dept of Health, Ontano, Canada 
G H Henderson, Dalhousie University, Hali- 
fax, Nova Scotia 

E L Harrington, University of Saskatsche 
wan, Saskatoon, Canada. 

G M Shrum, University of British Columbia, 
Vancouver, Canada. 

J Demers, University of Montreal, Montreal, 
Canada 

M M Schwarz schild, Beth Israel Hospital, 
New York City 

J E Rose, Swedish Hospital, Seattle, Wash- 
ington 

I H Blatz, Dept of Hospitals, 414 E 26th 
Street, New York City 

A Otnberg, 1273 Carr Avenue, Memphis, 
Tenn 

R E Pugh, 1944 Summit Avenue, Pasadena, 
Calif 

Irwin Vigness, University of Minnesota, Min- 
neapolis, Minn 

L Jacobson, Montefiore Hospital, New York 
City 

L Rovner, Chicago, 111 

M C Reinhard, State Institute for Study of 
Malignant Disease, Buffalo, New York 

The question was raised as to how sharp a 
line should be drawn between industrially em- 
ployed physicists who are ineligible for certi- 
fication and those physicists employed m 
strictly clinical, standardization, or consulta- 
tive capacity "Manufacturer, m the sense 
used by the Committee, means any person, 
group of persons, or company which is directly 
interested m the manufacture or sale of any 
article or equipment to the radiologist The 
Committee desires, however, to place on record 
that it recognizes the high quality of the 
physicists employed by the various manufac- 
turers and does not mean to imply m any sense 
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that they do not possess the same qualifications 
as a registered phy sicist One of the principal 
purposes of the Registry is to establish a list 
of physicists available for consultative pur- 
poses without being hampered by any possible 
industrial affiliations 

It was agreed that any registered physicist 
who, subsequent to lus certification, becomes 
affiliated with a manufacturer, shall automati- 
cally and without notice be dropped from the 
certified list If such a physicist closes such 
an affiliation, a new application for certification 
may be submitted to the Board 
II Certified X-ray Standardization Labora- 
tories — In the interests of radiology it is agreed 
by tilt Committee that all dosage meters in 
cluneal use shall be calibrated and certified by 
a recognized \ ray standardization laboratory, 
meeting the following requirements 

1 Equipment must be in charge of a full- 
time physicist, whose special field is that of 
x-rays and whose basic training has been m 
phy sics 

2 The standardizing laboratory' must be 
equipped with the necessary working standards 
for effecting a complete calibration of the cur- 
rent measuring system 

i Standardizing equipment must be main- 
tained m working order and position and not 
be disassembled except for purposes of normal 
maintenance 

4 Basic parts of the standardization equip- 
ment must be compared against that of the 
National Bureau of Standards (or the National 
Research Council of Canada, if in Canada) 

5 Standardization equipment must be in- 
spected vt situ by a physicist selected by the 
N B S or the N R C C 

G Standardization equipment must be in 
accord with ll X-ray Standards and Units 
Standardizing Procedure of the National Labo- 
ratories ’ (Am Jour Roentgenol and Rad 
Ther , 1934, 31, S15) 

7 Laboratory must file with the N B S 
drawings showing all essential details of ioniza- 
tion chamber, tube container, and diaphragm 
system Any subsequent changes must be 
filed with the originals 

In this connection, it should be noted that 
the physicist in charge of such standardization 
laboratories need not necessarily be a Regis- 
tered Physicist, but that in any case his general 
qualifications must meet at least as high a 
standard thereas 


1 he following laboratories have satisfied the 
necessary requirements under the above dassi 
fieation 

1 National Bureau of Standards, Washing 
ton, D C 

Physicists Lauriston S Taylor, George 
Singer 

2 National Research Council of Canada, 
Ottawa, Canada 

Physicist G C Laurence 
i Cle\ eland Clinic, Cleveland, Ohio 
Physicist Otto Glasser 
1 -Memorial Hospital, New York City 
Physicists G Failla, Edith Quimby, Leo 
Mannelh 

5 Temple University, Philadelphia, Pa. 

Physicist George Henny 
b Victoreen Instrument Company, Cleve- 
land, Ohio 

Physicists John A. Victoreen, Lawrence 
Frazer 

The above laboratories are certified to make 
calibrations for x-rays generated by potentials 
up to 200 kw (peak) There are at date of 
writing, no laboratories certified to make call 
brations for x-rays generated by potentials m 
excess of 200 kv (peak) It is hoped that the 
National Bureau of Standards may be in such 
a position within a short time 
III Sub committee on Treatment Data Re 
cording Charts (U V Portmann, Chairman, 

E C Ernst, Edith Quimby) — Final agree- 
ment was reached on a standard form for the 
recording of all treatment data This will be 
published separately at an early date. With 
this will be published a full description of the 
entries with necessary details and precautions 
in making any measurements and calculations 
involved 

In addition, it is recommended that the 
radiologist in charge of an x-ray department 
maintain a day-book for recording all changes 
in tubes and apparatus, calibration changes, 
and calibration reports It is suggested that 
all individual treatment records be initialed 
by technician and radiologist on such factors 
as filter, target-skin distance, and dose ad- 
ministered This is particularly important for 
legal purposes 

In connection with the calibration of clini- 
cal x-ray installations, the importance of the 
field size used for the measurements was 
stressed Particularly in the case of oil-im- 
mersed tubes and super-voltage tubes, it is 


found that the dosage rate tends to increase 
with increase m field size This is due prin- 
cipally to scattering from the large volume of 
oil A sub-committee under Dr Otto Glasser 
was appointed to prepare a report on this and 
related questions 

IV Sub-commtiee on Units, Definitions, 
and Nomenclature (R R Newell, Chair- 
man) —A full report was deferred until the 
next meeting of the Committee In the mean- 
time, it was suggested that the Journal’s Pub- 
lication Committee refer any questions relating 
to units to Dr Newell, who is representative 
of the Radiological Society on the Radiological 
Units Committee of the A I E E 

V Sub committee on Diagnostic Standardi- 
zation — A detailed report was prepared by 
Dr G Henny, Chairman, but action relating 
thereto was deferred until the next meeting, 
before which time members may have a better 
opportunity to study his report 

VI Measurement of Super-voltage X-rays 
and Gamma Rays — The Committee feels that 
adequate measuring standards for super-volt- 
age x-rays and gamma rays are non-existent at 
this time Work by Jaeger, Mayneord, Fried- 
rich, Failla, Gray, and others is recognized as 
having great importance but not yet earned to 
the point where definite standards may be 
safely established It seems evident that free 
air measurements will be impracticable for 
gamma rays 

Choice of the type of standard ionization 
chamber for super-voltage x-rays should be 
very definitely left open for the present 
Thimble chambers can undoubtedly be used 
for clinical purposes, although the ultimate 
correct design is open to question Work by 
Glasser and by Victoreen up to 400 kv appears 
to contradict other equally reliable measure- 
ments of the so-called “saturation wall thick- 
ness ” Four or five mm of bakehte or carbon 
wall thickness may be unnecessary and actually 
undesirable at lower voltages They do not 
find strong evidence for the fiat-topped wall- 
thickness curve Hence, at least for super- 
voltages up to 400 kv, we may reasonably 
question some of the similar earlier work 
Open air ionization chamber measurements 
have been made up to S00 k\ Mayneord 
showed a definite divergence at about 250 kv , 
but tins was due to use of too small a parallel 
plate chamber Up to the point where his 
chamber size became the limitation, his meas- 
urements showed good agreement between open 


air and thimble ionization Launtsen and 
Jaeger have shown that under suitable labora- 
tory conditions free air chambers may be used 
for accurate measurements of super-voltage 
x-rays Hence, we feel that thimble chamber 
standards should not be adopted for \-rays until 
all the possibilities of free air measurements have 
been adequately explored 

VII Filters for X-ray Treatments — The 
following approximate filter combinations are 
recommended by x-ray treatment work 

Copper + 1 mm Al, 

Tin + 0 25 mm Cu + 1 mm Al, 

Lead + 1 mm Sn -f- 0 25 mm Cu 4- 1 mm 
Al 

For the last two, it is desirable to have such 
a combination as to effectively cut off all wave 
lengths longer than 0 1 A In this connection, 
it is important to stop the passage of large 
amounts of radiation near the absorption limits 
of the particular filters used Further detads 
will be given in Dr Glasser's later report 

VIII Quality — For clinical purposes, a 
statement of the fore-filter and half value layer 
gives an adequate quality description (fore- 
filter includes inherent filtration of tube and 
container) Use of a second half value layer 
is unwarranted For fundamental and more 
accurate quality descriptions, the full absorp- 
tion curve (or data) may be given Only 
through the latter may other different quality 
measurements be related 

Quality measurements up to 400 kv shall 
be made with copper It is recognized that 
while tin is more discnmmatmg, the difference 
from copper is not important. Moreover, it 
is desirable to keep down the number of filter 
materials Tin, in pure and uniform sheets, 
is not easily handled and its use may involve 
uncertain errors if special precautions are not 
taken Lead absorption data are probably 
desirable above 400 kv but here again copper 
may possibly be sufficient for practical pur- 
poses 

The manufacturers shall be asked to give a 
statement with each x-ray tube or the mclo- 
sure of the exact copper equivalence of the walls, 
and the voltage for which this applies On 
permanent apparatus this may be marked on 
the apparatus itself 

IX Miscellaneous — It is suggested that 
the manufacturers provide “pre-reading” volt- 
meters with more open scales and more reliable 
calibration than is frequently done Since 
the technician relies upon this meter so much 
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for control purposes, it is essential that the 
instrument be reliable and readable 
Registered physicists, calibrating an x-ray 
plant, should see that all protection require- 
ments arc met, and report any omission to the 
radiologist in charge A copy of such a report 
should be retained 

It is suggested that radiologists or hospitals 
installing new apparatus choose m ad\ance the 
physicist who will do the subsequent calibra- 
tion work Advance consultation on ap- 
paratus, protection, and dosage measurement 
may be of great assistance to the radiologist 
and help to a\oid expensive later changes 
Attention should be directed to the accurate 
timing of dosage Errors in clock controls 
maj be \erj considerable for short exposures 
of high dosage rate The question of timers is 
being studied b> Dr Weatherwax and Dr 
Chamberlain 

It was suggested that advance copies of this 
report be sent to members of the International 
Committee on Radiological Units and others 
interested 

L vwistok S Taxlok, Chairman 


ADVISORY BOARD FOR MEDICAL 
SPECIALTIES 

The annual meeting of the Advisory Board 
for Medical Specialties, which is the eo-ordmat 
mg Board of the twelve certifying boards m 
the \ anous specialties, the Association of 
Medical Colleges, the American Hospital As 
sociation, the Federation of State Medical 
Boards of the U S A., and the National 
Board of Medical Examiners was held at At 
lantic City, N J , on June C, 1937 
The following officers and members of the 
Executive Committee were elected 
Willard C Rappleye, M D , President, New 
York City, W P Wherry, MD, Vtce-prest 
dent, Omaha, Neb , Paul Titus, hi D , Secre- 
tary-Treasurer, Pittsburgh, Pa., W B Lan 
caster, M D , Boston, Mass , and R C Buerki, 
hi D , Madison, Wis , members of the Execu- 
tive Committee 

Dr Louis B Wilson, of Rochester, Minne- 
sota, the retiring president of the Board, was 
elected an emeritus member of the Board 


TAXING PROVISIONS OF THE SOCIAL 
SECURITY ACT 

Delinquent employers of persons working in 
private \-ray laboratories were advised to-day 
by Commissioner of Internal Revenue Guy T 
Helvcnng to make immediate tax returns as 
required under the prox isions of Titles VIII and 
IX of the Social Security Act to avoid further 
payment of drastic penalties which are now 
accruing 

Commissioner Helvermg pointed out that 
every person working m pnvate x-ray labora- 
tories came under the provisions of Title VIII, 
which imposes an income tax on the wages of 
ever}’ taxable individual and an excise tax on 
the pay roll of every employer of one or more 
This tax is payable monthly at the office of 
the Collector of Internal Revenue The pres- 
ent rate for employer and employee alike is 1 
per cent of the taxable wages paid and received 
Under Title IX of the Act, employers of eight 
or more persons must pay an excise tax on their 
annual pay roll This tax went into effect on 
January 1, 1936, and tax payments were due 
from the employers, and the employers alone, 
at the office of the Collector of Internal Reve- 
nue on the first of this year This tax is pay- 


able annually, although the employer may elect 
to pay it m regular quarterly installments 
The employer is held responsible for the col 
lection of his employee s tax under Title VIII, 
the Commissioner explained, and is required to 
collect it when the wages are paid the employee, 
whether it be weekly or semi-monthly Once 
the employer makes the 1 per cent deduction 
from the employee’s pay, he becomes the cus- 
todian of Federal funds and must account for 
them to the Bureau of Internal Revenue 
This is done, Mr Helvermg said, when the 
employer makes out Treasury form SS-1, 
which, accompanied by the employee employer 
tax, is filed during the month directly following 
the month m which the taxes were collected 
All tax payments must be made at the office of 
the Collector of Internal Revenue in the dis- 
trict m which the employer’s place of business 
is located 

Penalties for delinquencies are levied against 
the employer, not the employee, the Commis- 
sioner pointed out, and range from 5 per cent 
to 25 per cent of the tax due, depending on the 
period of delinquency Cnnuna] action may 
be taken against those who willfully refuse to 
pay their taxes 
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The employers of one or more axe also re- 
quired to file Treasury forms SS-2 and SS-2a 
Both are informational forms and must be 
filed at Collectors' offices not later than next 
July 31, covering the first six months of the 
year After that they are to be filed at regular 


Actual money, when paid as wages, is 
not the sole basis on which the tax is 
levied Goods, clothing, lodging, if a 
part of compensation for services, are 
wages and a fair and reasonable value 
must be arrived at and become subject to 
the tax 

Commissions on sales, bonuses, and 
premiums on insurance are wages and 
taxable 

Officers of corporations, whether or not 
receiving compensation, are considered 
employees for the purpose of taxation 
Wages paid during sick leave or vaca- 
tion, or at dismissal, are taxable 
Travelling expenses required by sales- 
men are not wages if the salesmen account 
for, by receipts or otherwise, their reason- 
able expenditures That part for which 
no accounting is made is construed as a 
wage and is taxable 

Exercise great care in filling out Treas- 
ury forms SS-1 and 940 Duections are 
easy to follow and correct returns mean 
no unnecessary delay 


quarterly intervals Form SS-2 will show all 
the taxable wages paid to all employees and 
SS-2a the taxable wages paid each employee 
Participation in a State unemployment com- 
pensation fund, approved by the Social Security 
Board, does not exempt employers from the 
excise tax under Title IX, Commissioner 
Helvenng said Nor does the fact that there 
is no State unemployment compensation fund 
relieve the employer of his Federal tax pay- 
ments In those States where an unemploy- 
ment compensation fund has been approved, 
deductions up to 90 per cent of the Federal 
tax are allowed the employer who has already 
paid his State tax These deductions are not 
allowed unless the State tax has been paid 
This tax is due in full from all employers m 
States ha\ing no approved fund The rate 
for 191b was 1 per cent of the total annual pay 
roll containing eight or more employes and 
for 1937 it is 2 per cent The rate increases to 


3 per cent m 193S when it reaches its maximum 
The annual returns are made on Treasury form 
940 

An employer who employs eight or more 
persons on each of twenty calendar days during 
a calendar year, each day being m a different 
calendar week, is liable to the tax The same 
persons do not have to be employed during that 
period, nor do the hours of employment have 
to be the same 


IN MEMORIAM 

With profound sorrow The American Board 
of Radiology records the untimely passing 
of a distinguished fellow-member, Doctor 
Wilhs F Manges, November 24, 1936 

Renowned as physician and radiologist, 
Doctor Manges logically was appointed to 
the Board at its inception As a member of 
this body he served the interests of his chosen 
specialty with extraordinary fidelity and effi- 
ciency Outstanding among his traits were 
his deep sincerity, absolute fairness, unim- 
peachable integrity, and remarkably sound 
judgment Because he was wise, we looked 
to him for safe counsel, because he was 
eminently fair, we relied on him to make cer- 
tain that no injustice was wrought by any 
act of ours, because he was steadfast, we 
counted confidently on his unfading friend- 
ship So long as we shall live his memory will 
abide with us, and through the years to come 
radiology and radiologists will reap the benefit 
of his unselfish work m their behalf 

It is ordered that this declaration be spread 
on the minutes, that it be published in the 
radiologic journals, and that the Secretary of 
the Board transmit a copy to Mrs Manges 
with assurance of our heartfelt sympathy and 
respect 

A C Christie, President 
B R Kirxlin, Secretary 

June 3, 1937 


BOOK REVIEWS 

Reports of the Second International 
Congress of Social and Scientific Cam- 
paign Against Cancer, Brussels, Belgium 
&pt 2°-26, 1936, under the patronage of 
His Majesty the King and Her Majesty 
Queen Elizabeth Volume I, General Re- 
ports, published under the direction of Aim. 
le Docteur Marta FraenkeL A volume of 
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503 pages Published by Ligue Nationalc 
Beige contrc le cancer, Brussels, 191b 

This is a senes of reports by specialists, each 
outstanding in Ins particular field, on the 
modem views of the etiology, diagnosis, treat- 
ment, and prevention of \anous types of 
malignant tumors Each paper is reproduced 
in full m the language of the author and sum- 
manzed in Gennan, English, Spanish, French, 
Italian, and Russian The table of contents 
of the volume is as follows 

(zl) Scientific Cuncerology 
I Biology 

1 Carcinogenic agents 

Cook, J \V , Haslewood, G \ D , 
Hewett, C L, Hieger, I , Kenna- 
way, E L , and Mayneord, \V V 
(London) Chemical Compounds 


as Carcinogenic Agents (report in 
English) 2 

Borst, M (Munich) Organic Sub- 
stances of Grow th (Gennan) 24 

Murph>, J (New York) Inhibi- 
tion of Malignant Growth by a 
Factor from Normal Tissue (Eng- 
lish) 43 

Gyc, W E (London) Tumors 
Transmissible with Viruses 4S 

Pentimalh, F (Florence) Trans- 
missible Carcinogenic Agents (re- 
port in Italian) 59 

RofTo, A H (Buenos Aires) 
Physico chemical Etiology of 
Cancer (report in Spanish) 71 

Vies, F (Strasburg), and de Cou- 
lon, A (Lausanne) Study of 
Vanous Physical and Physico- 
chemical Carcinogenic Factors 


(report in French) SS 

2 Factors of predisposition and of 
resistance to carcinogenesis 
Kreyberg, L (Oslo) Genetic Fac- 
tors m the Development of Spon- 
taneous and Induced Tumors m 
Animals (report in Enghsh) 115 

Lynch, C (New York) Present 
Aspects of Cancer in Relation to 
Heredity (report in Enghsh) 1 22 

Fischer-Wasels, B (Frankfort-on- 
Main) General Predisposition to 
Cancer (report in German) 133 

Reding, R (Brussels) Predis- 
position and Resistance to Cancer 
(report in French) 159 


Teutschlaender, 0 (Mannheim) 
Humoral Regulations and Tumoral 
Formations (report in German) 205 

II Diagnosis 

1 Progress in histological diagnosis 

and prognosis 

Ewing, J (New York) Problems 
in Histological Tumor Diagnosis 
(report in Enghsh) 215 

2 Progress m serological and sero 

cytological diagnosis 
Hirszfeld, L (Warsaw) On the 
Scientific Bases of the Serodiag- 
nosis of Cancer (report in German) 227 
Del Rio Hortega, P , and Ibanez, 

R (Madnd) Recent Research 
Work on Serological and Sero- 
cytological Diagnosis of Cancer 
(report in Spanish) 240 

Rondoin, P (Milan) Critical 
Study on Recent Experiments on 
Serological and Serocytological 
Diagnosis of Cancer (report in 
Italian) 262 

III Therapeutics 

1 Progress in surgical treatment 
Hartmann, H (Pans) Progress in 
Surgery in the Treatmentof Cancer 
(report m French) 277 

Petroff, N (Leningrad) Recent 
Progress in the Surgical Treat- 
ment of Rectum Cancers (report 
in Russian) 292 

Doghotti, A (Modena) Treat- 
ment of Pams from Tumors (report 
in Italian) 309 

2 Progress in radiotherapy 

Wood, Francis Carter (New York) 
Progress in X-ray Therapy (report 
m Enghsh) 320 

Schinz, H R (Zunch) Progress 
in X-ray Therapy (report m Ger- 
man) 331 

Mallet, L (Pans) Tele-x-ray- 
therapy of cancers (report m 
French) 334 

Holthusen, H (Hamburg) X-ray 
Radiobiology (report m German) 352 

3 Progress m medical treatment 
Auler, H (Berlin) Chemotherapy 
of Malignant Tumors Its 
Physico-chemical Bases (report 
in German) 361 
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Blumentbal, F (Belgrade) Or- 
ganotherapy of Cancer (report 
m German) 379 

Maism, J , and Pourbaix, Y 
(Louvain) Organoprophylaxy (re- 
port m French) 3S9 

Freund, E (Vienna) Diets and 
Cancer Treatment (report in 
German) 407 

(B) Social Campaign against Cancer 

I Access of patients to diagnosis and treatment 

Athias, M (Lisbon) General Or- 
ganization of the Anti-cancer Cam- 
paign (report in French) 419 

Lerat, P (Brussels) Social Prin- 
ciples of the Campaign against 
Cancer (report m French) 427 

Sand, R (Brussels) Social Medi- 
cine and Anti-cancer Campaign 
(report in French) 430 

II Medico-social assistance to the incurables 

Le Bret, R (Pans) Medico- 
social Assistance to the Incur- 
ables (report m French) 435 

III Cancer and demography 

1 Statistics of morbidity and mor- 

tality of cancer 

Cramer, W (London) The Im- 
portance of Statistical Investiga- 
tions ui the Campaign against 
Cancer (report m English) 441 

Dormanns (Munich) Compara- 
tive Statistics on Geographical 
Distribution of Cancer m the 
Reich over the Period 1925 to 
1933 (report m German) 460 

Dublin, L (New York) Statistics 
on Morbidity and Mortality from 
Cancer m the United States (re- 
port in Enghsh) 4S3 

2 Cancer and races 

Bonne, C (Batavia) Cancer and 
Human Races (report in English) 492 


Traite de Chirurgie Orthope dique By 
L Ombred vnne, Professeur de clmique 
chmirgicale infantile et ortliopedie a la 
Tacult4 de medecme de Pans, membre de 


1’Academie de medecme, chirurgien de 
1’hopital des Enfants-malades, and P 
Mathieu, Professeur de clmique de chirurgie 
orthopedique de l'adulte a la Facultd de 
medecme de Pans, chirurgien de l’hdpital 
Cochin Volume III Published by 
Masson et Cie , Pans, France, 1937 Price, 
for five volumes complete, 1250 fr 

The third volume of this System of Ortho- 
pedic Surgery seems to me to be by far the 
best of the three volumes thus far reviewed 
and has set a high standard for such a work 
After a chapter on tumors of the spme 
which covers those lesions m a comprehensive 
manner the remainder of the volume is taken 
up with a discussion concerning the upper 
extremity Starting with the scapula and 
going down to the hand and fingers, each 
anatomical part is treated separately but a 
complete discussion of the vanous lesions 
affecting those parts is given All are excel- 
lently illustrated and fully covered, with little 
in the way of superfluous discussion Much of 
these chapters concerns fractures and their 
complications and sequel® This seems rea- 
sonable, as the importance of fractures of the 
arm and particularly those around the elbow 
cannot be over-estimated 

Adequate discussion is given to the co- 
gemtal lesions such as elevation of the scapula, 
club hand, Madelung s deformity, etc The 
work will serve as a most excellent reference 
book for those seeking information on any of 
these subjects 

One of the most complete and best presented 
reviews of the subject of injuries of the carpus 
that I have ever seen is found here The 
common inflammatory lesions are covered 
adequately, too, and treatment as well as 
diagnosis and prognosis is well outlined 
Several types of treatment of these vanous 
lesions are presented Many are unfamiliar to 
the reviewer but look worthy of application 
The volume is excellently illustrated by 
photographs, roentgenograms, and by drawings 
as necessary Beautifully printed, it has, 
along with the other volumes, set a high 
standard m that respect The matenal and 
its arrangement in this volume seems to us 
most excellently conceived and, as we have 
already said, it has set a high mark for others 
to reach 
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ANIMAL EXPERIMENTATION 

Roentgen Therapeutic Experiments in Ery throleuko- 
tic Chtcken E Tortola Strahlentherapie, 1937, 58, 

Leukemia til chicken oceurs in two different types, 
one contagious and one noil contagious t>pe The 
lymphadenosis cannot be transferred to other animals 
and this is the most frequent tj pe The myelosis hou 
ever, and especially the cry throleukosis con lie trails 
ferred from animal to animal The author used finely 
mashed liver of a chicken winch lud died from the dis 
ease dissolved in 10 per cent physiological sodium 
chloride solution and injected from 0 5 to 1 c c intra- 
venously in healthy chickens Seventeen out of IS de- 
veloped the disease He then studied the effect of 
roentgen rays on its course Technic 150 kv 50 cm 
KSD total body exposure with from SO to ISO r, 
with uluminum and copper filtration, exposures were 
given on the sixth and ninth day or every second day 
The course of the disease was uninffucnccd m the irradt 
ated animals The v irulence of the contagion was also 
the same whether taken from untreated controls or 
treated chicken This was checked through to the 
fifth generation It appears, therefore that the cry 
tlirolcukosis in chicken is far more resistant titan leu 
kcmic diseases in man 

Ernst A Poitui \t D , Ph D 


urethral methods If, however, the bladder is opened 
by suprapubic incision, it is advisable to remove all 
pockets at the same time 
Large diverticula should certainly be removed The 
most satisfactory method is complete external excision 
working through the opened bladder with a linger in 
scried into the collapsed sac as a guide Spinal anesthe- 
sia in moderate sized doses, seldom exceeding 100 mg 
of procaine hydrochloride has been of material benefit 
m allowing complete relaxation and ample exposure of 
the operative field In careful hands and with average 
good fortune spinal anesthesia is the safest of all anes- 
thetic agents in bladder surgery Ample drainage of 
the bladder and all dependent pockets will reduce 
morbidity and mortality 

A rather extensive bibliography accompanies the 
article 

Davis H Par doll M D 


Changes in the Spinal fluid m Animals following 
Short Wave Therapy to the Brain I< Glauncr und 
E Schorrc Strahlentherapie 1937, 58, 28(1 
The authors applied a six meter wave to the head of 
rabbits by means of Scbliepliake electrodes of 4 cm 
diameter at 1 an distance The single application 
lasted 30 minute’s and a total of 10 15 and 20 sittings 
were given Following this therapy definite chemical 
changes were found in the spinal fluid The proteins 
and the sugar content were increased These changes 
were maintained for a long period of tunc up to30 weeks 
There seems to be a relation between the dose and the 
effect 

Ernst A Pohle MD Ph D 


Management of Atome Bladder Due to Obstruction 
of Vesical Neck Louis M Orr, II Southern lied. 
Jour , May, 1937, 30, 519-524 

Wilde in recent years much has appeared in the lit 
crature on cord bladder there has been a paucity of in 
formation on this particular subject as viewed by the- 
wnter 

Regardless of the type of method employed in elimi 
nnl mg the obstruction, ntomaty may persist due to a loss 
of elasticity in the vesical musculature The author 
advocates partial resection of this inelastic area in 
order to correct the loss of tone and to relieve the reten- 
tion of unno 

A case presentation cystograms and discussion ac- 
company this interesting article 

Davis H Pardoll M D 


THE BLADDER 

Diverticulum of the Urinary Bladder Ned S. 
Moore Southern Med Jour March 1937 30,203-207 
From an evaluation of this brief analysis it is ap- 
parent that the author held the following conclusions 
In addition to the indisputable theory of congenital 
tendency to urinary diverticulosis the exciting causa- 
tive factors are contracted bladder necks and hyper- 
trophy of the prostate Statistics of individual physi 
cions may vary according to the type of work done. 
The diagnosis is comparatively simple if routine cyst o- 
scopic and cystographic examinations are made. 
Small buds single or multiple will probably remain 
stationary if the obstructing lesion is removed by trans 


BONE DISEASES (DIAGNOSIS) 

Sunray Hemangioma of Bone William E Anspach. 
Jour Am Med Assn feb 20 1937, 108, 617-020 
Only 21 cases of hemangioma involving the skull 
have been found in the literature Of 1 831 neoplasms 
of bone recorded at the bone registry 13 have been 
hemangiomas Three of these involved the skulk 
Earlier reports faded to distinguish hemangioma from 
sarcoma the ' sunburst appearance on roentgeno- 
grams apparently largely responsible for the error m 
interpretation. 

The tendency for hemangioma of bone to produce a 
somewhat characteristic picture on roentgenograms 
seems to be due m part to the type of bone involved. 
It should be considered in all "sunburst” tumors of 
bone, but a mahgnant neoplasm should be considered 
equally probable when there is a sunray pattern on 
roentgenograms of long bones especially if there has 
been active destruction of bone Sharply defined well 
organized trabeculae or spicules favor hemangioma. 
Hemangioma of fiat bones produces a beautiful sunray 
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formation on roentgenograms Hemangioma of long 
bones often produces a “loose soap bubble” appearance 
but almost as frequently the sunray pattern of density 
When hemangioma involves vertebra, a vertical striated 
appearance is produced which is almost characteristic 
of this one type of tumor 

Charlbs G Sutherland M B (Tor ) 

THE BREAST (BENIGN) 

Roentgen Therapy of Puerperal Mastitis R Goe- 
dei. Strahlentherapie, 1937, 58, 651 

The author has used the following technic in the 
treatment of puerperal mastitis 170 kv , 3 ma , 30 cm 
F S D , 0 5 mm Cu, 50 r surface dose, to be repeated 
on three or four successive days The best results were 
seen if the treatment was started within 12 hours after 
the symptoms appeared Twenty nine out of 30 cases 
of acute mastitis or 97 per cent, healed without incision 
following radiation therapy 

Ernst A Pohle, M D , Ph D 

CANCER (DIAGNOSIS) 

Experience with the Klein Reaction. G Hepp 
Munchen med Wchnschr , Aug 21 1936, 83, 1378- 
1380 

In an open senes of cases, there was a percentage of 
93 4 correct diagnoses, as contrasted with 90.2 per cent 
confirmation m the unknown senes The test does not 
differentiate carcinoma from sarcoma Excellent re- 
sults were obtained in differentiating prostatic hyper 
trophy from prostatic carcinoma, and mastopathia 
chronica cystica from mammary carcinoma 

William R Stecker M D 


Expenences with the Klein Cancer Reaction C 
Reimers Mfinchen med Wchnschr Aug 21, 1936, 
83, 1375-1377 

In the water's expenence with the Klein reaction for 
the detection of malignancy over a penod of two years, 
he has found it correct m 90 per cent of his cases, when 
positive, and even higher when malignancy was not 
present 

William R Stbchrk, M D 


Expenence with the Carcinoma Demonstration Sero- 
logic Test of Lehmann Facius H Reploh and H 
Middledorf Munchcn med Wchnschr , Aug 21 
1936, 83, 1380, 13S1 

In their senes of 350 cases, in which 100 presented 
clinical signs of carcinoma or sarcoma the Lehmann- 
racius reaction gave 94 per cent positive results, and 
4 2 per cent unspecific results. 

William R Stectier M D 


Experience with the Klein Test Tntz Grogler 
Munchcn med Wchnschr , 4ug 21, 1936 83 1377 
1373 


In 90 cases w which the Klein test was employed, in 
which malignancy was suspected, 92 6 per cent showed 
a positive reaction which was confirmed clinically later 
William R Stecher, M D 


CANCER (THERAPY) 

Contact Therapy Strahlentherapie, 1937, 58, 606- 
623 

Six authors contnbuted to a discussion of contact 
therapy j e , the treatment by means of an x ray tube 
which can be introduced into the body cavity and 
brought into contact with the lesion 

W Schaefer (p 606) has used it in the treatment of 
carcinoma of the cervix An observation penod of 
from six months to three years, of 88 patients shows 
that the results so far have been encouraging The 
statistical evaluation still suffers from the fact that the 
number of patients treated is relatively small 
W Wei bel (p 609) gives also the preliminary results 
obtained at the Women's Clinic of the University of 
Vienna with the use of contact irradiation in carcinoma 
of the female generative organs His total matenal 
comprises 56 cases which includes 38 patients with in- 
operable carcinoma of the cervix The immediate results 
up to an observation penod of one year were very satis- 
factory 

H Chaoul(p 61 1) reports excellent results obtained 
in the treatment of carcinoma of the skin and the bp, 
and also in malignant melanomas Quite satisfactory 
response was also seen in carcinoma of the oral cavity, 
glandular organs, and carcinoma of the rectum, and in 
sarcoma The patients have been under observation 
from one to five years and out of a total of 307 cases. 
76 per cent were free from symptoms at the time of the 
report Forty-five patients were treated more than 
three years ago and 14 of those more than four, and 
three of those more than five years ago 

F Melchart (p 614) believes that the future develop- 
ment of contact therapy will be along the lines of f urther 
approach to radium The economic side is, of course, 
of great importance since roentgen therapy with the 
contact method is less expensive than radium treatment 
A Frank (p 618) has used the method for a year and 
a half and reports a few illustrative cases In addition 
to malignant tumors, he also treated two patients 
with hemangioma of the buccal mucosa, their lesions 
reduced m size after the application of 6,000 r He 
feels that the contact method can be used successfully 
m many cases which otherwise would have to be treated 
b> radium 

P Meno (p 623) has treated 12 cases with malignant 
neoplasms with contact therapy, applying doses of 
from 6 000 to 12 800 r The temporary results in five 
cases were good 

Ernst A Poiile, M D , Ph D 

The Co-operation of Surgeon and Radiology in the 
Treatment of Tumors of the Upper Respiratorj and 
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Digestive Tract;. Considered from the Roentgeiiologi 
cut \ tew point E G Mayer Struhlentlierapie, 1937, 
58, GJb 

In many instances operative proeedures faeilitate 
adequate irradtation of malignant tumors The autlior 
mentions the advantage of tracheotomy and resection 
of the thyroid cartilage in the ire ttinent of carcinoma 
of the tary nx, gastrostomy in irradiation of the stomach 
and prowsiou of adequate drainage m curcinoma of the 
Sinuses licfore radiation tlierapy 

Lhsst A Poiili , M D , I*h O 


Histologic Change-, m Cutaneous Cancer loilowtng 
Irradiation 1'aolo Trerotoli Arclnvio di Radiologia 
1030 12, Nos 3-1, 221-2 1J 
The autlior studied histologically some sections taken 
from cutaneous ulcerated carcinomas at vinous inter- 
vals following tre itmuit with vanous doses and quuh 
ties of radiation The histologic picture is variable, 
with the exception of the eosinoplnles, ulueh are more 
numerous when the reaction is more severe, and of the 
fat droplets, which seem to Ik independent of time and 
the number of irradiations 

b T 1 1 oo\ M D 


the e fleet of irradiation is direct both upon the cancer 
cell as well as on the blood vessels in the tumor It is 
important to utilize the elective effect of irradiation 
i e , use the difference in sensitivity between cancer tis- 
sue and normal tissue to radiation The total dose 
should be applied in as short a time as feasible rather 
than to giv e several series at long intervals A number 
of illustrative cases are discussed with detaded data re 
gurdmg dosage The methods used are simple frac- 
tionation and protracted fractionation with high inten 
sines and simple fractionation and protracted fractiona 
non with very small intensities 
In a senes of tables the results obtained in the treat 
ment of the various tumors are evaluated statistically 
There is no question but that the Coutard method using 
protracted fractionation with a small number of r per 
minute brings about clinical cures which are impossible 
with other niLihods of application Radium implanta 
tion or electrocoagulation are used in this connection 
only to remove small residual masses or small recur 
renecs The author believes that with this method of 
treatment Ins results are as good as those obtained in 
other institutions having available large quantities ol 
radium 

Ernst A Pohlb MD Ph D 


Methods of Radiation Therapy of Cancer with Ex 
tremely High Potentials A Gunsett Strahlenther 
apie 19d7, 58, 573 

The author describes Ins 800 kv generator used m 
the treatment of cancer and gives data regarding output 
and the effect of potential, Idler and field sue on the 
depth dose, amount of bach scatter, and the shin re 
actions to be expected The increase in the depth dose 
amounts to dO per cent if the tube potential is increased 
(from 200 to 520 kv ) The amount of bach scatter is 
definitely reduced, it is possible therefore, to apply 
larger doses to the shm The field of usefulness for these 
extremely hard rays is perhaps limited to deep seated 
malignancies 

One interesting observation concerns tlic changes in 
the blood picture when comparing 200 and 520 kv 
radiation Patients treated with the shorter rays 
showed a higher absolute drop in leukocytes and also a 
rather striking increase of the sedimentation velocity of 
the crytlirocylcs The author is optimistic regarding 
the future of high voltage therapy He believes that 
withui a relatively short time the cost of this type of 
apparatus will become low enough so that its general 
use will be possible 

Ernst A Pohle, M D Ph D 


Fractional and Protracted Fractional Radiation 
Therapy Experiences at Zurich H R Schmz Strah 

lenthcrapie 1937 58, 373 

The author relates his experience with the fractional 
method m the treatment malignant tumors based on mi 
analysis of 800 cases seen during the period 1919-1935 
He believes that irradiation of malignant neoplasms is 
local treatment The tumor must receive a lethal dose. 


THE COLON 

Rocntguiographic Studies of the Mucous Membrane 
of the Colon III — Mucosal Detail Studies as an Aid 
in the Early Recognition of Carcinoma of the Colon 
Henry G Jacobi and Tranz J Lust Am Jour Med 
Sci , April, 1937, 193, 510-515 
The use ol mucosal detail study of the colon lor 
small and early organic lesions has been neglected in 
this country though the method has been used abroad 
with apparent success The authors present their 
method of study of the mucous membrane of the colon 
which has proved satisfactory in their patients The 
procedure is as follows The first essential for the 
proper execution of this method is to have as dean a 
colon as is possible To effect this the preparation ol 
the patient begins a day previous to the actual exnmi 
nation, during which time only a slight low residue diet 
is allowed In the evening before the examination a 
dose of milk of magnesia or cascara is given The fol 
lowing morning two enemas containing about a quart 
of water with some Castile soap are used at one-hour 
intervals From two to three hours after the last 
enema the patient is ready for examination A cup of 
tea or coffee may* be allowed in the morning but nothing 
else The barium enema itself consists of about one 
quart of barium mixture prepared m plain water No 
milk or mucilage is to be used in the preparation of this 
solution as such tends to delay the evacuation of the 
colon. 

The slow administration of the barium enema is 
then started under proper fluoroscopic control m order 
to detect the presence of stenosmg lesions immediately 
As soon as the tip of the contrast material has reached 
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the hepatic flexure of the colon it is discontinued The 
patient is then instructed to turn on his right side 
Very often the barium will fill out the cecum without 
giving more barium Too much contrast material, if 
administered will not only cause distress but m many 
cases results in leakage into the small intestine When 
this has occurred, the subsequent evacuation of the 
large bowel upon which the success of this method de- 
pends will be seriously hindered and will make proper 
mucosal study almost impossible A film is then taken 
with the patient lying on his abdomen The patient is 
then instructed to evacuate as much of the banum 
enema as possible Repeated fluoroscopic examina- 
tion is then made to determine whether the correct 
amount of banum is present to outline the mucosal 
wall Sometimes the penod of evacuation may take 
from 30 to 45 minutes Naturally, no technician can 
be entrusted with this procedure ” 

Three cases are reported in which the ' mucosal de- 
tail ’ method proved of service in making an early diag- 
nosis of an organic lesion of the colon which had pre 
viously been unobserved by the routine banum enema 
The authors feel that with the early diagnosis of colon 
malignancy by such a method one can expect better 
therapeutic results than obtained m the past 

G E Burch M D 


COUTARD METHOD 

Roentgen Injunes of the Parotid Gland H H 
Hermann Strahlentherapie, 1937 58, 220 
The parotid gland of a patient with carcinoma of the 
pharynx showed histologically lipomatosis and loss of 
the glandular structure following irradiation according 
to the Coutard method In order to determine the 
causal relation between the roentgen exposure and the 
histologic change the author irradiated the parotid 
glands of 11 rabbits (180 kv 0 5 mm Cu + 1 0 mm 
A1 40 cm T S D ) Doses of from 1 600 to 5 000 r 
were applied five animals were treated over one paro 
tid at one sitting two with the fractional dose method 
and two with the Coutard method — the same as the 
patient The microscopic studies of the glands indi 
eated that irradiation was not responsible for the lipo- 
matosis The acute reaction within the gland swelling 
dr> mouth, and edema of the face is temporary Little 
difference was noted between the reactions in glands 
treated with simple fractionation and according to 
Coutard Injury to the parotid glands seemed to be 
more likely with the protracted fractional dose method 
From an economical standpoint simple fractionation is 
undoubted!) preferable 

Erast A Poiilb M D Ph D 


The author mentions as necessary supplements to 
cluneal examination roentgen study of the skull, ven- 
triculography and encephalography, exploratory ven- 
tricular puncture, and cerebral angiography 

Roentgen study of the skull may show abnormal cal- 
cification, displacement of normally calcified pineal 
gland, choroid plexus, or falx, or of air shadows Es- 
pecially important are changes in the skull bones known 
to be associated with tumors 

Ventriculography and encephalography have the 
great advantage that practically every space-occupying 
lesion produces a displacement of the ventricular sys- 
tem The type of lesion cannot in general be ascer- 
tained from a ventriculogram It shows only changes 
from normal in form and size of the ventricles En- 
cephalography is indicated m cases without cluneal 
evidence of risk of brain stem herniation, usually focal 
and general epilepsy, as well as certain cases of chrome 
hydrocephalus 

Exploratory ventricular puncture is indicated m 
cases in which one wishes to verify the neurologic diag- 
nosis, it is the method of choice in cases of coma and 
in cases in which the pressure changes preclude ventric- 
ulography While the interpretation is beset with 
pitfalls it may make possible a life saving operation 
Cerebral angiography is especially valuable m vascu- 
lar intracranial lesions, as aneurysms and in the diag- 
nosis of tumors by the changes they produce in the vas- 
cular bed Displacement of vessels may be observed 
Illustrative cases some good drawings, and some fair 
reproductions of roentgenograms are included 

L G Jacobs, M D 


ENDOCRINE GLANDS 

The Relation of the Endocrine System to Malig- 
nancy Charles L Martin Am Jour Roentgenol and 
Rad Ther , September 1936 36, 314-321 

The secretions from certain organs in the body, es- 
pecially the spleen, thymus, thyroid and adrenal 
glands seem to exert an antagonistic effect on the 
growth of malignant tumors The secretions from the 
ovary seem to favor the growth of benign tumors m the 
uterus and breast and malignant tumors m the breast 
No effective gland extracts for the eradication of can- 
cer have as yet been prepared, but the withdrawal of the 
ovarian hormone by castration produces marked bene- 
fit in certain advanced cases of cancer of the breast, 
especially those with bone metastases Pam is often 
relieved and bone metastases improved by new bone 
replacement Cases are cited 

S M Atkivs M D 


THE CRANIUM 

Auxiliary Methods in the Diagnosis of Space-occupy- 
ing Intracranial Diseases Hugo Krayenbuhl Sch 
wcu mid Wchnschr Jau 30 1937, 6S, S9-04 


THE EYE 

Effect on the E)e of Radium Used for Treatment of 
Malignant Disease in the Neighborhood Philippa 
Martin British Med Jour , March 27, 1937 Col-654 
The author observing the changes Drodnrr-rl th~ 
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c>cs when radium was used in tliur vicinity undtr 
took to study the radium injuries to the eyes 
Radium when employed near the e>es in treating 
malignancies damaged the conjunctiva iris cornea, 
and lens The conjunctival irritation is manifested 
earlj, by congestion, edema and a serous discharge or 
a mucopurulent discharge at tunes Pain is not fre- 
quent even in a sev ere conjunctival reaction Some of 
the late conjunctival effects are scarring, adhesion to 
the globe and lids and ectropion 
The ins may be affected and the luvolvemeiit evt 
duiccd b) pam slight swelling of the iris and posterior 
synechia 

T he chief manifestation of damage to the cornea is 
ulceration This ma> result from the direct action of 
irradiation or may result indirectlj as from dryness of 
the cornea caused bj redueed lachrymal activity from 
irradiation Exposure of the cornea when the lids are 
kept open b> chciuosix resulting from the conjunctivitis 
maj also cause ulceration Diminution in sensation in 
the cornea is one of the earliest signs of damage Later 
there is a loss of the normal corneal luster The ulcers 
may progress to perforation with the resulting com 
plications 

Radium cataract is another late reaction to irradia 
lion, and appears two years or more after exposure 
This probably arises from interference with the nutn 
tion of the lens caused by endarteritis and telangiectatic 
changes m the ciliary body 

The author discusses the causes of such ocular com- 
plications in irradiation therapy to malignancies in the 
vicinity of the eyes and also presents the methods for 
avoiding or minimizing such undesirable results 

G E Burch, M D 


THE FIBULA 

A Rare Luxation Isolated Luxation of the Fibular 
Head Anteriorly G Imhuuser Munchtn med 
Wchnschr , Aug 21, 1020 83, 1383 1384 

It is not unusual to have associated luxation of the 
fibular head with a fracture of the fibula, but a luxation 
per se is very rare The literature is reviewed, and an 
additional case is proffered Roentgcnographically 
the diagnosis is simple in a typical case 

William R Stbcher M D 


FOREIGN BODIES 

Osseous Bridging of Vertebral Bodies Resultant of a 
Foreign body Abscess Ulrich Munchen med Wchn- 
schr Dec 11 1930 83,2049 2060 

A brief but excellent review of the two main types 
presenting osseous bridging of the vertebral bodies is 
presented and differential diagnostic roentgenologic 
features arc stressed These types are namely Bech- 
terews disease and spondylo-arthrosis deformans 
The author presents another etiologic factor causing 
somewhat analogous signs which are secondary to ir- 


ritutixc reaction of a pre vertebral abscess, due to Iodg 
mg of a metallic foreign body This is rather rare, for 
commonly such a circumstance produces pressure at 
rophy of vertebra! bodtes due to transmitted pulsation 
of tin. aorta The mam reason that a diagnosis of 
BcehUmv’s disease was not made was the restriction 
of the osseous bridging to the site of the abscess 

William R Stbcher M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Chokeyslographic Findings Following Cholecystos 
toniy L L Jtnkinson and Joseph hi Foley Am 
Jour Roentgenol and Rad Ther , September 1936, 
36, 301-304 

Cholecystostomy docs not necessarily leave a patho- 
logic gall bladder behind as previous authors concluded 
for of 28 patients who had had their gall bladders surgi 
cally drained from eight months to many years before 
10 or 68 per cent showed a normal functioning with 
the dyL (Keaphen B) examination 

S M Atkins M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Duodenal Diverticula Walther Thaler Munchen 
med Wchnschr , Dec 11,1930 SO, 2055- 2058 
Duodenal diverticula may be symptomless or present 
symiptoms if marked stasis of food occurs, with ensuing 
diverticulitis, hemorrhage abscess formation gangrene 
and perforation The lack of niusculans and peristalsis 
in the diverticulum predisposes to retention partial 
Iarly m the presence of a narrow neck. The presence of 
a diverticulitis by direct extension is productive of 
gastritis, duodenitis pancreatitis and cholangitis, 
cholecystitis and hepatitis In addition pressure symp- 
toms on neighboring organs by a filled diverticulum 
may be the only symptoms The incidence as shown 
roentgenologically is from 1 2 to 1 7 per cent but ana 
tomically 3 to 13 per cent is found In the author s 
senes of 1 100 gastro-mtestinal examinations 1 5 per 
cent showed duodena] diverticula The most common 
site is the descending portion of the duodenum par 
ticularly in the vicinity of the papilla of Vater and al- 
most always in the concavity of the duodenal loop 
The size vaned from that of a lentil to a small apple, 
and oddly in this senes a predominance of females pre- 
sented diverticula with occasional double diverticula 
Clinical symptoms are vague but summed up as follows 
(1) Symptoms are improved in certain postures and by 
massage, (2) symptom of dullness are almost constant 
and of long standing, (3) gaseous gastnc eructations 
nausea, loss of appetite, flatulence constipation and loss 
of weight are common findings However in any non- 
typical gastnc disturbance a roentgenologic examination 
is indicated and these are readily noted if a careful ex 
animation in horizontal and vertical positions with expo 
sures in many planes are obtained Roentgenologic 
criteria are briefly (1) A well-defined density with 
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sharply circumscribed contour, in the confines of the 
duodenum (2) a portion of the banum passes over, or 
beside, the suspicious density, showing the site of the 
neck of the diverticulum , (3) the contrast fleck remains 
after emptying of the duodenal loop, (4) hours to days, 
occasionally show retention of banum in the diverticu- 
lum, (5) absence of tenderness, when no diverticulitis 
is present, suggests a diverticulum rather than an ulcer 
niche, (6) in compression technic the mucous mem- 
brane pattern is visualized in contradistinction to an 
ulcer crater loss of outline. 

Treatment is mainly conservative, and along the lines 
of peptic ulcer If ineffective, surgical removal is then 
considered 

William R Stecher, M D 


Polypoid Tumors of the Duodenum and Small Intes- 
tine Ferdinando Talia and Pasquale Ficara Archi- 
vio di Radiologia, 1936, 12, Nos 3-4, 190-220 
Talta and Ficara first discuss the incidence of poly- 
poid gastro-mtestinal tumors which are commonest in 
the rectosigmoid and rarest in the stomach and upper 
intestine The symptomatology and clinical findings 
permit the holding of only a tentative diagnosis of 
polyp It is only by roentgenologic examination that 
diagnosis can be made with precision Some charac- 
teristic cases are illustrated The authors favor surgi- 
cal treatment of polyps because of the possibility of 
malignancy in them The paper is accompanied by a 
good bibliography 

E T Teddy M D 


GYNECOLOGY AND OBSTETRICS 

Is It Possible to Injure the Genes in the Reproductive 
Organ of Women by Radium and Roentgen Rays? 
C Weysser Strahlentherapie 1937, 58, 470 

The relation between irradiation by roentgen rays or 
radium of the female pelvis and injury to the future off- 
spring is still a matter of debate The author reports 
two illustrative cases belonging to this group One 
woman, 32 years of age was treated over the abdomen 
for actinomycosis The right ovary was in the beam 
and the left ovary could not be entirely protected 
Roentgen ray s were applied according to the Coutard 
method with a total dose of 2 300 r Three months 
after the treatment the patient was cured Five 
months later she became pregnant and delivered a nor 
real child weighing 3 kg The second patient had been 
treated by mtra uterine radium screens because of tu- 
berculosis of the uterus (1,200 mg hr , 50 mg in 1 mm 
A1 for 24 hours) The ovanes were of course included 
tu the irradiated area However, the woman became 
pregnant again six months later The child was born 
six weeks after term and was dead at birth The de 
In cry was difficult because of stenosis of the cervical 
canal The fetus appeared normal and weighed 3 450 
grams 

The author docs not believe tliat there is a direct con 
melton between irradiation and death of the child 


Whether the abnormal length of the pregnancy was due 
to the radium treatment is impossible to state He con- 
cludes that in his opinion there has been no proof of- 
fered yet that roentgen and radium irradiation of women 
in the child bearing penod will injure the genes 

Ernst A Pohle, M D , Ph D 


The Diagnosis of Tubal Pregnancy- Albert Mathieu 
Jour Am Med Assn , Jan 30, 1937, 108, 366-369 
There is probably no more dramatic incident in the 
life of a physician than that of the text book type of 
ruptured tubal pregnancy Those cases with the typical 
history represent only a small percentage The others, 
not typical, are at times very difficult to diagnose The 
diagnosis cannot be made unless the physician bas the 
condition in mind He must remember that any vaginal 
bleeding m the child bearing age, following a missed 
penod, may possibly mean an ectopic pregnancy 
Discussion is limited almost entirely to the diagnosis 
and among the more or less unusual diagnostic methods 
the author reports practically 10 0 per cent correct 
diagnoses from hysterosalpmgography m the several 
cases in which it was used The abortion of the tubes 
was beautifully visuahzed, and he was able to establish 
what seems to be a pathognomonic x-ray sign for a tubal 
pregnancy in the midportion of the tube In cases of 
tubal pregnancy aborting from the distal end of the 
tube the injected oil entered all the crevices between 
the aborting pregnancy and the walls of the distal ends 
of the tubes m such a way that it bterally draped itself 
about the mass and allowed this oil-covered mass to 
be visualized by the x-rays The injection into the 
uterus and tubes of iodized oilma case of tubal preg- 
nancy he considered practically harmless 

Charles G Sutherland, M B (Tor ) 

HEART AND VASCULAR SYSTEM 

Situs Inversus of the Abdominal Organs with Con- 
genital Heart Failure and Right Aortic Arch H 
Gneshaber Schweiz med Wchnschr , Dec 26, 1936, 
52, 1307, 1308, 

The author presents an excellently studied case of 
situs mversus of the abdominal organs, with persistent 
right aortic arch, and ventricular septal defect with 
incomplete rotation of the heart The one significant 
roentgenologic sign for future diagnostic aid is the 
fact that the author proves that the position of the 
diaphragm is not resultant of pressure displacement 
of the liver but rather to the position of the heart 
Thus in primary cases of dextrocardia the left di- 
aphragmatic cupola is on a plane with the right 
Pathognomonic signs of right aortic arch are given, 
namely absence of aortic knob and pulsation to the 
left, indentation of the esophagus along the dorsum, 
and the fact that the triangle to left of the superior 
aspect of the tracheal bifurcation is missing Excellent 
clinical discussion relevant to differentiation of the 
various types of congenital cardiac malformations is 
appended 


William R Stecher, M d 
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eyes \shui radium was used m tliur vicinity, uiidtr- 
took to study the radium injuries to the eyes 

Radium when employed near the eyes m treating 
malignancies, damaged the conjunctiva, iris, cornea, 
and lens The conjunctival irritation is manifested 
early by congestion edema, and a serous discharge or 
a mucopurulent discharge at times Fain is not fre 
quem even m a severe conjunctival reaction Some of 
the late conjunctival clTccts are scarring, adhesion to 
tile globe and lids and ectropion 

The iris may be alTected and the involvement evi 
deuced by pant slight swelling of the iris and posterior 
synechia 

1 he chief manifestation of damage to the cornea is 
ulceration This may result from the direct action of 
irradiation or may result indirectly as from dryness of 
the cornea caused by reduced lachrymal activity from 
irradiation T vposurc of the cornea when the luls are 
kept open by chemosis resulting from the conjunctivitis 
may also cause ulceration Diminution in sensation m 
the cornea is one of the earliest signs of damage Later 
there is a loss of the normal corneal luster The ulcers 
may progress to perforation with the resulting com 
plications 

Radium cataract is another late reaction to irradia 
lion and appears two years or more after exposure 
This probably arises from interference with the nutrr 
tion of the lens caused by endarteritis and telangiectatic 
changes in the ciliary body 

The author discusses the causes of such ocular com 
plications in irradiation therapy to malignancies in the 
vicinity of the eyes and also presents the methods for 
avoiding or minimizing such undesirable results 

G L Bi/rcii M D 


THE FIBULA 

A Rare Luxation Isolated Luxation of the Tibular 
Head Anteriorly G Imhuuser Afflnchen med 
Wchnschr Aug 21 1030 83, 1383 1384 

It is not unusual to have associated luxation of the 
fibular head with a fracture of the fibula, but a luxation 
per le is very rare The literature is reviewed, and an 
additional case is proffered Rocnlgenograplucally 
the diagnosis is simple in a typical case 

William R Stecher M D 


FOREIGN BODIES 

Osseous Bridging of Vertebral Bodies Resultant of a 
Foreign body Abscess Ulrich Munchen med Wchn 
sebr , Dec 11, 1936 83, 2049 2050 

A brief but excellent review of the two mam types 
presenting osseous bridging of the vertebra! bodies is 
presented and differential diagnostic roentgenologic 
features arc stressed These types are namely Bech- 
t crew’s disease and spondylo arthrosis deformans 
The author presents another etiologic factor causing 
somewhat analogous signs which are secondary to ir- 


ritative reaction of a pre vertebral abscess due tolodg 
mg of a metallic foreign body This is rather rare, tor 
commonly such a circumstance produces pressure at 
rophy of vertebral bodies due to transmitted pulsation 
of the aorta The mam reason that a diagnosis of 
Bechtercw’s disease was not made was the restriction 
of the osseous bridging to the site of the abscess 

William R Stecher, M D 

G4.LL BLADDER (NORMAL AND 
PATHOLOGIC) 

Cholecystographic landings Following Cholecystos 
tomy C L Jenkmson and Joseph AI Foley Am 
Jour Roentgenol and Rad Ther , Seplember 1936, 
36, 301-304 

Cholccy slostomy does not necessarily leave a patho- 
logic gall bladder behind as previous authors concluded 
for of 28 patients who had had their gall bladders surgi 
cally drained from eight months to many years before, 

10 or 68 per cent, showed a normal functioning with 

011 dyL (Keaphen B) examination. 

S M Atkins M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Duodenal Diverticula Walther Thaler Mimcben 
med Wchnschr, Dec 11 1936 50,2055-2058 

Duodenal diverticula may be symptomless or present 
symptoms if marked stasis of food occurs with ensuing 
diverticulitis hemorrhage abscess formation gangrene 
and perforation The lack of museulans and peristalsis 
m the diverticulum predisposes to retention particu 
Iarly in the presence of a narrow neck. The presence of 
a diverticulitis by direct extension is productive of 
gastritis, duodenitis pancreatitis and cholangitis, 
cholecystitis and hepatitis In addition, pressure symp- 
toms on neighboring organs by a filled diverticulum 
may be the only symptoms The incidence as shown 
roentgeaologically is from 1 2 to 1 7 per cent but ana 
tomically 3 to 13 per cent is found In the author s 
series of 1 100 gastro intestinal examinations 1 5 per 
cent showed duodenal diverticula. The most common 
site is the descending portion of the duodenum par 
ticularly in the vicinity of the papilla of Vater and al 
most always in the concavity of the duodenal loop 
The size varied from that of a lentil to a small apple 
and oddly in this senes a predominance of females pre- 
sented diverticula with occasional double diverticula. 
Clinical symptoms are vague but summed up as follows 
(1) Symptoms are unproved in certain postures and by 
massage, (2) symptom of dullness are almost constant 
and of long standing, (3) gaseous gastnc eructations 
nausea, loss of appetite flatulence constipation and loss 
of weight are common findings However in any non- 
typical gastnc disturbance a roentgenologic examination 
is indicated and these are readily noted if a careful e.\ 
animation in horizontal and vertical positions with expo- 
sures in many planes are obtained Roentgenologic 
entena are bnefly (1) A well-defined density with 
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nial just after the height of the pulmonary infiltration, 
but the author emphasizes the fact that this is not a 
simple post infectious eosinophil la There is no 
analogy between the size of infiltrate and degree of 
associated eosmophilia 

The symptom-complex can be summated as (1) 
Roentgen pulmonic shadow which is fugacious with a 
concomitant eosmophilia (2) extremely slight or no 
definable subjective symptoms, (3) occasionally slight 
elevation in temperature, and uncommonly an irritative 
cough 

Ascaride larva, were never found in the sputum for 
this was strongly suspected m presence of marked 
eosmophilia The lesion could be confused roentgeno- 
logically with the terminal pneumonic stage just before 
resolution but rarely is there such an associated eostno- 
philia in this affection 

General types of pulmonic infiltration can be classi 
fied as (1) Large irregular shadows unilateral or bi- 
lateral (2) round focus type resembling the Assmann 
early pulmonary tuberculosis type, (3) multiple plun 
centric unilateral or bilateral infiltrate (4) infiltration 
sharply demarcated to one pulmonic lobe (5) type re 
sembling secondary infiltration of pulmonary tubercu 
losis and only distinguished by eosmophilia 

In most cases careful examination reveals a fine 
pleuritic friction rub , and roentgenologically thickened 
pleura may be localized particularly to the interlobar 
fissure There is a definite seasonal frequency to the 
syndrome namely maximum in July and August 
Two- thirds of the cases were m males The mam etio- 
logic considerations were helminthic infestations and an 
anaphylactic process The former has many advocates 
for it is known that the Ascaride larvie temporarily so- 
journ in the lung structure The opinion that the phe 
nomenon is a reaction to a pollen is not met with favor 
by the author Other possibilities entertained are bron 
chial asthma and partial pulmonic atelectasis Of 
greatest importance is the differential diagnosis of tu 
bereulosis but rarely does tuberculosis produce such a 
degree of eosmophilia though occasional findings of 
from 4 to 7 per cent have been recorded Another dif 
fcrential factor is the absence of termination into ne 
erosis or evidence of fibrotic replacement m this symp 
tom-complex 

The tuberculin reaction was negative m one third of 
the cases in spite of the fact that no children were m 
the group tested If tuberculosis is considered as the 
etiology then it is of a hitherto unknown benign form 
The author regularly re-examines the chest over a long 
period of time to eliminate a possible recrudescence 
and exhibition of tuberculosis The present conception 
of tins symptom complex is that it is a mtcrobide of the 
lung but possibly could be a tuberculide 

William R Steciier M D 


Artificial Pneumonia and its Treatment C Fried 
Strahluitherapie 1937, 58, -130 

The beneficial effect of roentgen rax sin the treatment 
of mllanmiatory disease is well known this includes 


also diseases of the respiratory tract Some investiga- 
tors have reported good results in the treatment of 
pneumonia and this induced the author to study the 
mechanism of the effect experimentally Slx guinea- 
pigs were injected m the trachea with from 0 3 to 0 5 
c c of Staphylococcus aureus hemolyttcus suspension 
Three animals xvere irradiated and three served as con- 
trols Treatment consisted of from 90 to 95 r (in air) 
applied once (160 kv , 0 5 mm Cu -f- 1 mm A1 30 cm 
F S D ) A total of 60 animals were treated in this 
maimer and killed at varying intervals The macro- 
scopic and microscopic examinations of the irradiated 
lungs showed that there was less infiltration less hy- 
peremia less edema, congestion and exudate than in the 
untreated controls From the microscopic studies it 
appeared that following early irradiation the inflamma- 
tory process does not fully develop, if irradiation is 
done later for instance after 24 hours, the fully devel- 
oped pneumonia takes a less severe course 

Ernst A Pohle M D , Ph D 


The Roentgenologic Picture of Gangrenous Sup 
purative Lesions of the Lung Giuseppe Pilotti 
Arch di Radiol 1936 12, Nos 3-4 153-176 
Pilotti illustrates some selected cases of pulmonary 
gangrene points out the characteristics of the suppura- 
tive process and emphasizes the value \ ray examina- 
tion may have not only in establishing a diagnosis but 
also in furnishing valuable indications for treatment 
The differential diagnosis of the various types of sup- 
puration is discussed in detail 

E T Leddx, M D 


Congenital Lung Cyst J Cash King and L C 
Hams Jour Am Med Assn , Jan 23 1937 108, 
274-279 

Congenital cyst of the lung may be defined as an 
intrapubnonary fluid sac of which the wall is composed 
of bronchial tissue and the fluid content is a product of 
the bronchial epithelium Its formation is attributed to 
an anomalous occlusion of the bronchus in the embryo 
In the last decade 152 cases have been described The 
growth may be masked by secondary complications such 
as abscess or rupture and may be overlooked by the 
pathologist unless the bronchi are carefully searched for 
the site of obstruction Those cases not diagnosed 
clinically which undergo spontaneous recovery never 
come to autopsy Therefore the number of cases 
found at autopsy gives an inaccurate conception of its 
true incidence The condition is now being recognized 
xvith increasing frequency with present day improved 
methods of roentgenologic technic 

It is almost unanimously agreed that cystic disease 
is congenital in origin In 1928 Mueller published an 
excellent article giving a critical review of theories ad- 
winced prior to that time to which the reader is re- 
ferred 

All fluid cjsts of the lung are caused by Jackson’s so- 
called stop valve occlusion When the wall of the c>st 
is sufficient^ strong to support an mtracysttc pressure 
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INFLAMMATORY DISEASES 

'Thi. Method of Irradiation with Small Doses W 
Wieser Strahleutherapie 1037, 58, WO 
The author briefly discusses tile principles of radia- 
tion therapy in inflammatory disease In acute cases 
the doses varied between 15 and UK) r effective in the 
diseased tissue chronic inflammations receive front t 
to 100 r per sitting Some examples are given to illus 
tratc the necessitj of individualization and the danger 
of cumulative effect m cases of prolonged treatment 
Ernst A Pqiile MD.PhD 


that tendencies to enlargement may be within the limits 
of experimental error Tor this reason functional obser 
vations are important The author's observations 
show that a hot bath can produce an extraordinary in 
crease in heart action, as measured by strobe volume, 
in addition, there is increased filling and pulsation of 
the great veins, an increase of the vascular lung mart 
mgs and decreased apical beat He also believes this 
method of study opens the way to a better understand 
mg of the various factors, such as temperature of the 
bath water pressure, effervescence, and so on 

L G Jacobs, M D 


THE KIDNEAS 


Congenital Polycystic Disease of the kidneys Hugh 
U Spencer Southern Med Jour , May, 10d7 30,524- 
527 

The author summarizes polycystie di ease of the kid- 
neys as follows It is a congenital affcetion charaLtLr 
ized by the formation of multiple cysts m both kidneys 
and in the liver in 50 per cent of the cases 

The incidence ts about 1 d52d hospital admissions and 
1 ill every 500 autopsies There is no difference in sex 
incidence T. he disease is seen in the newborn and m 
adults in or past the third decade 

The disease results fromembryologicmaldevelopnient 
bymptoins are directly or indirectly the result of a 
progressive pressure atrophy of renal parenchyma or of 
infection 

The important cluneal findings are mass, urinary 
changes characteristic of renal failure, decreased phtha 
lein output a well tolerated non protein nitrogen re 
tcntion intermittent hematuria and hypertension 
The characteristic findings on pyelography are 

(o) Elongation of the pelves and major calices 
with blunting of the minor calice-s 

(b) Right angulation of the ureter in its relation to 
the pelvis 

(c) Displacement of the ureter toward the nndline 

0 d ) Bilateral pelvic changes 

Davis H Pardoll, M D 


Roentgenologic Demonstration of Swallowing Func 
lion Disability Max Dahm Munehen med Wchn 
schr , Dec 11 1 Odfl. 83, 2050 2051 

An interesting demonstration of how kymography 
Liiablcs one to delineate mimmal degrees of swallowing 
dysfunction, employing a baniuu meal is discussed. 
Ordinary technic in many instances would not disclose 
the disordered function particularly the typeof paraly 
tic origin, pis multiple sclerosis bulbar paralysis, 
pseudo bulbar paralysis post encephalitis A detailed 
account of the various actions of the component parts 
in swallowing together with altered activity in paraly 
sis is given 

William R Stecher M D 


THE LUNGS 

Fleeting Pulmonary Infiltration with Eosinophiha 
W Lofiler Schweiz med Wcbnschr Nov 7 1936 
45, 10C9-107G 

Fifty-one observed cases showing this benign syn 
drome are reviewed portraying the discrepancy be 
tween the alarming objective signs and benignity of the 
course of the syndrome The roentgenograms show 
patchy soft appearing infiltration which superficially 
strongly resembles an advanced pneumonitis Sur- 
prisingly m a few days there is disappearance of the 
pulmonic signs and concomitant absence of eosmo- 


KYMOGRAPHY 

Roentgen Kymographic Observations on the Be- 
havior of the Heart in Hot Baths Joseph Ritter 
Munehen med Wchnschr , Feb 20 1937 84, 339-341 
The author considers that, although the action of hot 
baths on the circulatory system is little understood and 
although their use is on an empirical basis they have a 
certain place in stages of decompensated heart disease 
He sought to study the heart changes in hot baths with 
a roentgen kymograph of the multiple slit type ar- 
ranged over the tub so that the patient need not be 
moved After mention of the methods of previous ob 
servers and their errors it is pointed out that the 
method (of size observation) has intrinsic errors and 


philia which is quite marked 111 the case of pulmonic 
infiltration. RoentgenogruphicalJy, the characteristics 
of this entity are the inordinately rapid localization and 
disappearance of the pulmonary infiltration, which 
vanes from flaky to cloudy structure either demarcated 
or fading out in the periphery and single or multiple or 
unilateral or bilateral The entire metamorphosis oc 
curs in from three to eight days This fact shows the 
importance of serial roentgenographic re-check for the 
greatest confusion lies m mistaking this for a tubercu- 
lous process 

The eosmophilia may reach 60 per cent with a leuko- 
cytosis of 14 000 and an absolute count of 9 000 is not 
unusual as contrasted to a norm of 320 The eosino- 
phiha is always present in this entity and usually man- 
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pyogenes and pneumococcus organisms are also frequent 
causative agents 

The first skeletal manifestation of the disease is 
constantly localized in a single metaphysis of one of the 
long bones of the extremities or in the juxta-epiphyseal 
region of other bones of the growing skeleton The 
primary bone involvement is not in the medullary 
cavity or cortex of the main shaft of a growing bone 
During the early acute stage of the disease the infection 
is limited to a single metaphysis However, subsequent 
to direct or hematogenous spread of the infection and 
in the subacute or chrome phases of the disease the 
main shaft the neighboring joint, and the medullary 
cavity may be affected If the infection is not in the 
mam shaft and medullary cavity dunng the acute 
stage there is no reason for their surgical exposure The 
surgical attack should be limited to the site of infection 
or metaphysis 

Q 

The name metaphysis was first used by Kocher 
to describe the broad cancellous end of the diaphysis 
which is adjacent to the epiphyseal disk The meta 
physis represents the bone most recently developed 
from the epiphyseal cartilage or disk and is, therefore, 
more vascular more delicate more susceptible, and less 
immune than the older bone of the shaft, which is 
dense and compact The marrow of the shaft which 
occupies the medullary cavity is bountifully provided 
with cellular elements, ’ while the marrow of the meta- 
physis, which fills the interstices between the tra- 
beculae of the cancellous bone presents a paucity of 
phagocyte cells " 

The cortex of the middle of the shaft is either more or 
slightly less than one-fourth inch (0 64 cm ) m thick- 
ness while the cortex surrounding the metaphysis is 
much thinner and near the epiphyseal disk it is paper 
thin This explains the ease with which infection 
withm the cancellous metaphysis may perforate into 
the subperiosteal space and why the rupture is usually 
jnxta epiphyseal 

The metaphysis is richly supplied by the terminal 
branches of the nutrient artery The vascularity of the 
juxta epiphyseal region is abundant and consists of a 
bed of terminal capillary loops where the blood current 
is slowed and where infection is xery likely to settle 
as a bacillary embolism 

The epiphyseal circulation is separated from the 
vascular system of the metaphysis by a practically 
avascular barrier, the epiphyseal disk 

The problem of jomt involvement secondary to acute 
hanatoguious osteomyelitis depends largely on the 
anatomic relationship between the joint capsule the 
periosteum the metaphysis, and the epiphyseal dtA 
Certain metaphyses arc intracapsular (hip) while 
others are either entirely extracapsular (ankle) or 
intracapsular and extracapsular (shoulder) When a 
metaphysis is intracapsular the periosteum no longer 
protects the joint from involvement since the greater 
portion of the periosteum is attached to and blends w ith 
the capsule instead of with the epiphyseal disk Per 
fora non of the intracapsular metaphyseal cortex and 
ns thin periosteal covering permits the infection to in 


vade the joint cavity directly The metaphysis of the 
proximal end of the femur is completely intracapsular, 
infection of the hip joint is therefore, the rule in acute 
hematogenous osteomyelitis of the proximal end of the 
femur Perforation of the distal tibial metaphyseal 
cortex does not invade the ankle jomt directly, since 
this metaphysis is entirely extracapsular Cluneal 
experience teaches that infection of the knee jomt is an 
infrequent complication of acute hematogenous osteo- 
myelitis of either the distal end of the femur or the 
proximal end of the tibia 

Surgical drainage of acute hematogenous osteomyeli- 
tis without jomt infection should always be made 
through an extracapsular dissection 

Charles G Sutherland M B (Tor ) 

THE OVARIES 

Contribution to the Irradiation of the Ovary G H 
Schneider Strahlentherapie, 1937, 58, 238 

The author publishes a senes of tables giving the 
doses required for temporary and permanent steriliza- 
tion by roentgen rays, also for the treatment of uterine 
fibroids and cases with ovanan dysfunction. As an 
example it may be mentioned that he recommends for 
permanent sterilization in women from 20 to 25 years 
of age dosage of from 323 to 467 r, and for the age 
group from 46 to 50 years dosage of from 253 to 363 r 
effective in the ovary 

Ernst A Pohle, M D , Ph D 


PEPTIC ULCER 

The Frequency of Air under the Diaphragm in 
Perforated Gastric and Duodenal Ulcer Sydney E 
Johnson Jour Am Med Assn Jan 23 1937 108, 
295 296 

Demonstration ol spontaneous pneumoperitoneum is 
pathognomonic of perforation The value of the 
sign depends on the percentage of cases m which the 
sign can be elicited The charts of all patients admitted 
over a five year period with an admission diagnosis of 
perforated peptic ulcer, were studied There were 76 
cases of which 30 had no x ray examination Thirty- 
five of the remaining 46 gave the positive finding of 
3ir under the diaphragm and 11 were negative 

Of the 1 1 negative cases one was eliminated because 
it was found at operation that the ulcer had not per- 
forated Three others were excluded because there was 
no operative or necropsy confirmation of the ctiniml 
diagnosis The remaining seven patients in the nega 
five (\ ray) group were proved by operation to have 
perforated ulcers 

All of the 35 patients in the positive group were 
proved by operation to have perforated ulcers 

The time between the attacks and the roentgen ex- 
amination in the 35 patients who showed air under the 
diaphragm ranged from one to 30 hours and averaged 
eight and one half hours 

Charles G Sutherland M B (Tor ) 
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which inhibits the secretory activity of the mucous 
cells of the gcnmnativc lining membrane the fluid cyst 
remains as an asymptomatic parasite Infection of a 
cyst may occur b> extension of bacteria through its 
walls, causing isolated abscesses If the cyst ruptures 
into the pleural cavity a hydrothorax results, or if 
infected a pjotliorax results If pneumatized tissue 
is encountered in rupture air will be present above 
the fluid lme 

Any classihcation which goes beyond the division of 
congenital and acquired constitutes merely an eituinera 
lion of the different pathologic states that may develop 
in the progress of the grow tli 

Unfortunately, there is no symptom or train of 
symptoms pathognomonic of lung cysts Many cases 
without secondary infection are symptom free and may 
not be recognized at all 

In their review of the literature, the authors found 
only one instance in which a clinical diagnoses of un 
complicated lung cyst was made prior to roentgenologic 
examination 

An analysis of the reported cases indicated a high 
mortality rate in infants and children Thud cysts do 
not of themselves carry a grave outlook but the de 
velopinent of infection and the establishment of hrou 
clnql communication arc fatal complications. 

Charles G Sutherland, M B (Tor ) 


Roentgen Therapy m Primary Carcinoma of the 
Lung during 192S-193G L Popovnc Slrahlenthtr 
apic, 1937, 58, 543 

The paper consists mostly of a tabulated analysis of 
the cases of carcinoma of the lung observed by the 
author They arc grouped according to the type of 
treatment given rive patients received incomplete 
therapy nine were treated according to the fractional 
method, 48 with the saturation method and eight with 
the Coutard method A small percentage of the pa- 
tients were temporarily unproved 

Ernst A Poiilb, M D , Ph D 


The Role of Atelectasis in Postoperative Pulmonary 
Complications Editorial Jour Am Med Assn 
March 13 1937, 108, 837, 8S8 
Postoperative pulmonary complications occur in 


The most striking clinical and roentgenologic sign 
of massive collapse of the lung is the unusually high 
position and immobility of the diaphragm A reduction 
of the vital capacity to 30 and 50 per cent of the normal 
in patients following an abdominal operation has been 
demonstrated There is a direct relationship between 
the reduction in the vital capacity and the incidence 
of pulmonary complications 

The second factor is the accumulation of mucus m 
one or another bronchus The air in the occluded lung 
or lobe is absorbed and collapse of the alveoli follows 
Die two important factors in determining the collapse 
are the viseid and tenacious mucus in the bronchial 
tree and the impairment of the natural means of de- 
fense namely coughing respiratory movements, and 
ciliary action 

1 he more or less temporary occlusion of a bronchus 
Itads to the absorption of the alveolar gases of the 
collapsed lung Tile further course of the atelectasis 
will depend on the duration of the obstruction and the 
virulence of micro-organisms contained in the mucous 
exudate causing the obstruction The presence of 
virulent pneumococci will cause pneumonia the 
presence of pyogenic organisms may lead to suppura 
tioti, and the presence of certain fusiform anaerobes to 
gangrene of the lung Thus atelectasis, either patchy 
involving small areas, or massive, is the forerunner of 
post operative pneumonia or brochopneumoma 

Charles G Sutherland M B (Tor) 

I YMPHOGRAN ULOMA 

Total Teleroentgen Therapy F Sluys Strahleu 
therapic 1937, 58, 599 

Tor total body exposure to roentgen rays the author 
uses distances of from 2 to 2 5 meters and a filter of 0 5 
mm Cu + 2 mm A] The doses applied should not 
exceed 50 r since for instance m Hodgkin s disease, 
even 15 r are poorly tolerated The results were good 
in lymphatic and myelogenous leukemia occasionally 
a patient with Vaquez disease responded A few cases 
with Hodgkin's disease were benefited although no 
definite rules can be established as to the use of general 
body exposure in lymphogranulomatosis 

Ernst A Pohlb M D , Ph D 


from 2 to 4 per cent of all operative interventions 
When operations on the upper abdominal region alone 
are considered, this figure rises to 10 per cent and higher 
The mortality from the same cause is given as 0 C or 
one in every 200 cases Studies revealed that the intro 
duction of local and spinal anesthesia did not diminish 
either the morbidity or the mortality from this cause 

Research on the pathogenesis of the post-operative 
pulmonary complications resulted m three distinct 
theories that of aspiration pneumonitis that of in- 
fected emboli, and more recently, that of pulmonary 
atelectasis 

Smcc William Pasteur, in 1910, revived interest m 
post-operative collapse of the lung the number of re- 
ported cases has risen so that CoryUos believed its 
incidence to be nearer 50 or 75 per cent 


OSTEOMYELITIS 

Acute Hematogenous Osteomyelitis in Chddren 
Vernon L Hart Jour Am Med Assn Feb 13, 1937 
108, 524-52S 

Acute hematogenous osteomyelitis is a local mam 
festatron of a blood stream infection which is usually 
transient The skeletal infection is always secondary 
to a remote infection, the source 0 / which is usually 
the integument or the mucous membranes of the upper 
respiratory organs A bacteremia necessarily precedes 
the localization of infection m the osseous system 
Cultures of blood and pus demonstrate that the most 
common infective agent is Staphylococcus aureus 
Staphylococcus albus Streptococcus albtis Streptococcus 
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The authors take up particularly the type in which a 
mild or atypical Reynaud's disease exists at or some 
tune before the onset of the shm changes They point 
out that locally there is a decreased vascularity of the 
skin with an increase in the tonicity of the arterioles 
and a diminished circulation In addition, there is fre 
quendy an hyperparathyroidism with hypercalcemia 
and decalcification of the osseous framework. 

Roentgenogrnphic examination will occasionally 
show diffuse calcification which is not limited to the 
spongiosa but also involves the cortex It is more pro- 
nounced in the extremities and is frequendy localized in 
the hands and feet especially the phalanges Some 
cases were observed in which decalcification was so in- 
tense that the osseous structure of one or more pha- 
langes was not distinguishable on the roentgenograms 
Treatment is concerned with perivascular sympa- 
thectomy to decrease the vasospasm or parathyroidec- 
tomy (or ligation of the inferior parathyroid arteries) to 
correct the endocrine dyscrasia In cases with bilateral 
involvement both procedures were used Results were 
satisfactory m most of the cases The authors prefer 
the removal of the parathyroids 

John E Whiteleather M D 


THE SPINE 

Anomalies and Fractures of the Vertebral Articular 
Processes Wilbur Bailey Jour Am Med Assn , Jan 
23 1937, 103, 26&-270 

Fissures across the vertebral articular processes may be 
formed by the presence of an ununited accessory center 
of ossification opposite the tips of the articular processes 
or they may be the result of fracture of the articular 
processes The differentiation between these can 
nearly always be made if proper value is given to 
the history of the injury and to the appearance in the 
roentgenograms 

Fissures due to anomalies are usually transverse, 
well demarcated and often bilateral or multiple 

Fractures of the articular processes in combination 
with severe injuries of the spine in which there is an 
actual dislocation of one vertebral body on another are 
not at all unusual One or more articular processes are 
frequently sheared off under such cncumstances Iso- 
lated fractures in which the vertebral bodies alone are 
involved however constitute a rarity 

Charles G Sutherland, M B (Tor ) 


THE SHOULDER JOINT 

Backward Dislocation of the Shoulder H Wijn- 
bladh Nord med tidskr , Oct 10, 1936, p 1679 (Re 
printed by permission from British Med Jour , Dec 12 
1936, p 93 of Epitome of Current Medical Literature ) 
The author has observed as many as seven cases of 
backward dislocation of the shoulder m a Swedish hos 
pital between 1931 and 1935 and it seems that this dis 
location is not as rare as the scanty space devoted to it 
m the textbooks would suggest Of the two forms of 
this dislocation the subacromial and the infraspmous 
the former would seem to be the more common The 
clinical picture of this dislocation was in all the author s 
cases characteristic but its diagnosis was by no means 
easy in the muscular or fat cases In the first case the 
correct diagnosis was not made before it was established 
by a radiological examination and in a later case both 
the clinical and the radiological examinations were at 
first at fault although the patient a woman was thm 
The correct diagnosis was made next day when the radio 
logical examination was repeated In all seven cases 
reposition with or without anesthesia was easily ef 
fected simply by pulling on the arm in its long axis and 
exerting direct pressure on the head of the humerus 
from behind or by direct pressure alone But recur 
mice of the dislocation took place as easily as the re- 
position in two cases and in one of these the shoulder 
had been put out of joint in the same w*ay three times 
during the past two years The duration of treatment 
ranged as widely as from one to twelve months and in 
three cases troubles persisted in the form of pain at work 
and at night loss of strength, and limitation of move 
ment notablj that connected with abduction and out- 
ward and inward rotation. 


THE STOMACH 

Radiation Therapy of Inoperable Intra-abdominal 
Malignancy, with Special Reference to the Stomach 
E A Memtt Am Jour Roentgenol and Rad Ther , 
September 1936, 36, 324-331 

Radiation therapy of these lesions is advocated in 
that of 13 cases treated since January, 1934, three are 
Living and apparently well and free of all evidence of 
disease as checked by roentgenological examination of 
their stomachs One with roentgenologic evidence of 
disease is living Nine are dead These cases were 
taken without regard to condition of patient or extent 
of lesion 

Treatments were given daily except Sunday after the 
modified Contard technic One field over the anterior 
and one over the posterior stomach were employed with 
a total dose of about 2 500 r, voltage 200 kv 

S M Atkins M D 


The Limits of the Possibilities of the Roentgen Diag- 
nosis of Gastnc Carcinoma G Hammer Miwchen 
med Wchnschr Dec 11 1936 50, 2035-2037 

The technical phase of the study of the stomach has 
been greatly advanced by the innovation of the recent 
procedures of mucous membrane rehef pattern studies, 
kmematography of peristaltic waxes multiple super 
imposed projections and the recently advocated kymo- 
graphic method In addition the great advance m 
speed and sharpness of detail by the newer apparatus 
has greatly enhanced the detection of filling defects and 
disturbance m function and morphology of the stomach 
Nonetheless the important factors of cognizance of 
w hat is occurring in neighboring organs are not discern- 
ible, ns presence of metastasis in abdominal lymph 
nodes or early metastatic nodules in hxer, etc The 
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PNEUMOTHORAX 

A Cast of Spontaneous Contralateral Pneumothorax 
and Artificial Pneumothorax Jacques Stephanie 
Schweiz Hied Wcluischr , Nov 7. 1030,45, 10SS, 10S9 
A ease of bilateral puhuonar> tuberculosis with an 
artificial pneumothorax, left side, is presented in winch 
there was a sudden spontaneous pneumothorax of the 
right side 

William R Stlchlr M D 


RADI ITION 

Principles of X ra> Treatment 0 Davtd Sell 
went med Wchnschr Peb 0 10 57 67, 120 121 
The author points out that in spite of the older bio 

logic units and the more recent pli> steal unit the r," 

that the true therapeutic unit is the tolerance dose 
This is known from the works of several authors cited, 
to vary with the sue and tune relation of fractionation 
He points out that in cases in which therapy is cauter- 
izing little individualization is possible Special ref 
erence is had to cases in winch limiting or stimulating 
vital processes are in question It is pointed out that 
in thyrotoxicosis and lymphoblastoma therapy is essen 
tially symptomatic rather than etiologic and that for 
this reason the least amount that will control the sy mp 
toms is indicated this per se rules out iron clad schcd 
ules Cumulative effects must be kept in mind The 
author concludes with two axioms — that ill guided ther- 
apy for the stek is worse than none and that we ought 
forever to discard schematic therapy and keep to in 
dividuahzation though more inconvenient and difficult 

L G Jacous M D 


RADIUM 

Experimental Radium Poisoning II —Changes in 
the Teeth of Rabbits Produced by Oral Administration 
of Radium Sulphate hlaunce Rosenthal Am Jour 
Med Sci , Apnt, 1937, 193, 495-501 

The changes in the teeth of four rabbits were studied 
following the administration of 100 micrograms of 
radium sulphate The teeth were studied at various 
intervals of time by photographic, autographic and 
histologic methods 

Rosenthal found that the radium not only was stored 
m the alveolar bone but also in the teeth, producing 
definite changes in the morphologic picture of the tooth 
The findings, as summarized by the author, showed 
that 'there is a marked disturbance m calcrfica 
tion with resorption of teeth and the formation of unky 
losis by the ingrowth of newly formed bone which 
also replaces the absorbed bone of the alveolar process 
The essential changes in the enamel organ consist of 
llaltcmng and atrophy of the ameloblasts with hyper- 
plasia of the stratum intermedium and subsequent de- 
generation and necrosis of the entire formaUve st rue 
ture The normal pulp tissue is replaced by abnormal, 
irregular secondary dentine masses The surrounding 
periodontium shows an extreme hyperplasia of fibro- 
blastic tissue with invasion of surrounding structures 
The development of cysts arising from epithelial rests 
in this membrane is also an interesting finding ’ 

G E Burch MD 

Radium Treatment with Small Intensities K Was- 
serburger Strahleniherapie 1937, 58, 66S 
The author has treated a number of lesions with 
radium applicators delivering small mtensiUes In 
thyrotoxicosis he uses from 40 to 50 mg of radium 61 
tered through 0 5 mm Pt This is left in. place at 2 cm 


Principles of Radiation Therapy of Blastomatous and 
Hyperplastic Disease The Single Massive Dose 
Method H Wintz Strahlenthernpie 1937, S8, 521 
The author ha3 always advocated the application of 
the entire dose in os short a time as possible in roentgen 
therapy of malignant disease In his chmc one senes 
takes from four to five hours for carcinoma of the ut 
erus this is followed eight or nine weeks later by ir 
radiation of the parametria The paUent usually is con- 
fined to the clinic for a period of only five or sex days 


Although this type of treatment requires most accurate 
dosage measurements it is, in the author s opinion, 
most efficient in destroying the malignant growth 
Some other advantages are that the total dose admuns 
tered to the pelvis is relatively small as compared with 
the Coutard method, the difference in radioseositivity 
between normal and diseased tissue is taken full advan- 
tage of the slan is in good condition after the treat- 
ment and no irreparable changes m the connective 
tissue within the pelvis have been observed The eco- 
nomic factor is also m favor of this method and the end- 
results in carcinoma of the uterus and of the breast have 


been excellent according to his statistics 

Ernst A Pones, M D 


Pb D 


distance lor approximately 60 hours over a period of 
from 8 to 10 days This corresponds to approximately 
0 4 r/min Eleven out of 14 patients became symptom 
free A similar tcchmc was used m the treatment of 
plastic induration of the perns m hemangioma, and m 
circulatory disturbances m the extremities In some 
hemangiomas from 4 to 0 radium needles containing 2 
mg radium and filtered through 0 5 nun Pt are inserted 
to apply about 40 per cent of the dose customary for a 
carcinoma of the same size. 

Ernst A Pohle M D Ph D 


SCLERODERMA 

The Surgical Treatment of Scleroderma Rene Le- 
nche, Adolphe Jung and Michael de Bakey Surgery 
January 1937, 1, 6-24 

Scleroderma is a term applied to the syndrome char- 
acterized by sclerosis induration and pigmentation of 
the skin which mav be localized or generalized and 
frequently associated with asthenia digestive distur- 
bances arthritis muscle atrophy, and other symptoms 
depending on the gravity and degree of involvement 
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The authors take up particularly the type in which a 
mild or atypical Reynaud’s disease exists at or some 
time before the onset of the shin changes They point 
out that locally there is a decreased vascularity of the 
skin with an increase in the tonicity of the arterioles 
and a diminished circulation In addition there is fre- 
quently an hyperparathyroidism with hypercalcemia 
and decalcification of the osseous framework 

Roentgenographic examination will occasionally 
show diffuse calcification which is not limited to the 
spongiosa but also involves the cortex It is more pro- 
nounced in the extremities and is frequently localized in 
the hands and feet, especially the phalanges Some 
cases were observed in which decalcification was so in- 
tense that the osseous structure of one or more pha- 
langes was not distinguishable on the roentgenograms 
Treatment is concerned with perivascular sympa- 
thectomy to decrease the vasospasm or parathyroidec- 
tomy (or ligation of the inferior parathyroid arteries) to 
correct the endocrine dyscrasia In cases with bilateral 
mvolvement both procedures were used Results were 
satisfactory m most of the cases The authors prefer 
the removal of the parathyrords 

John E Whiteleather M D 

THE SHOULDER JOINT 

Backward Dislocation of the Shoulder H Wijn- 
bladh Nord med tidskr , Oct 10, 1936, p 1679 (Re 
printed by permission from British Med Jour , Dec 12 
1936, p 98 of Epitome of Current Medical Literature ) 
The author has observed as many as seven cases of 
backward dislocation of the shoulder in a Swedish hos- 
pital between 1931 and 1935 and it seems that this dis- 
location is not as rare as the scanty space devoted to it 
in the textbooks would suggest Of the two forms of 
this dislocation the subacromial and the mfraspinous 
the former would seem to be the more common The 
clinical picture of this dislocation was in all the author s 
cases characteristic but its diagnosis was by no means 
easy in the muscular or fat cases In the first case the 
correct diagnosis was not made before it was established 
b> a radiological examination and m a later case both 
the clinical and the radiological examinations were at 
first at fault although the patient a woman was thm 
The correct diagnosis was made next day when the radio- 
logical examination was repeated In all seven cases 
reposition with or without anesthesia was easily ef- 
fected siuiplj by pulling on the arm in its long axis and 
exerting direct pressure on the head of the humerus 
from behind or by direct pressure alone But recur- 
rence of the dislocation took place as easdy as the re- 
position in two cases and in one of these the shoulder 
had been put out of joint in the same way three tunes 
during the past two >ears The duration of treatment 
ranged as widelj as from one to twelve months and in 
three cases troubles persisted in the form of pain at work 
and at night loss of strength and limitation of move- 
ment notabl> that connected with abduction and out- 
ward and inward rotation 


THE SPINE 

Anomalies and Fractures of the Vertebral Articular 
Processes Wilbur Bailey Jour Am Med Assn Jan 
23 1937, 108, 266-270 

Fissures across the vertebral articular processes may be 
formed by the presence of an ununited accessory center 
of ossification opposite the Ups of the articular processes 
or they may be the result of fracture of the articular 
processes The differentiation between these can 
nearly always be made if proper value is given to 
the history of the injury and to the appearance m the 
roentgenograms 

Fissures due to anomalies are usually transverse, 
well demarcated and often bilateral or multiple 

Fractures of the articular processes in combmation 
with severe injuries of the spine in which there is an 
actual dislocation of one vertebral body on another are 
not at all unusual One or more articular processes are 
frequently sheared off under such circumstances Iso- 
lated fractures in which the vertebral bodies alone are 
involved, however constitute a ranty 

Charles G Sutherland, M B (Tor ) 

THE STOMACH 

Radiation Therapy of Inoperable Intra-abdominal 
Malignancy, with Special Reference to the Stomach 
E A Memtt, Am Jour Roentgenol and Rad Ther 
September 1936 36, 324-331 

Radiation therapy of these lesions is advocated in 
that, of 13 cases treated since January 1934, three are 
living and apparently well and free of all evidence of 
disease as checked by roentgenological examination of 
their stomachs One with roentgenologic evidence of 
disease is living Nine are dead These cases were 
taken without regard to condition of patient or extent 
of lesion 

Treatments were given daily except Sunday after the 
modified Coutard technic One field over the anterior 
and one over the posterior stomach were employed with 
a total dose of about 2,500 r voltage 200 kv 

S M Atkins M D 


The Limits of the Possibilities of the Roentgen Diag- 
nosis of Gastric Carcinoma G Hammer Munchen 
med Wchnschr Dec 11 1936 50, 2035-2037 

The technical phase of the study of the stomach has 
been greatly advanced by the innovation of the recent 
procedures of mucous membrane relief pattern studies, 
kmematography of peristaltic waves multiple super- 
imposed projections, and the recently advocated kymo- 
graphic method In addition the great advance in 
speed and sharpness of detad by the newer apparatus 
has greatl} enhanced the detection of filling defects and 
disturbance in function and morphology of the stomach 
Nonetheless the important factors of cognizance of 
what is occurring m neighboring organs are not discern- 
ible, n: presence of metastasis in abdominal lymph 
nodes or early metastatic nodules m liver, etc The 
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author wishes to take inventory of our current cxpeit 
sive methods of diagnosis in gastric carcinoma 

It is a sine qua non that any hope of cure in gastric 
malignancy is entirely dependent upon carl} arrival at 
diagnosis, for in the light of present knowledge surgical 
procedures should be effective ft is patent that m the 
vast majority of cases the patient will present himself 
for examination only when symptoms are present 
which factor will lit the majority of instances permit of 
diagnosis of a great pereentage of far advanced malig- 
nancies In contradistinction there arc many sub 
jeets who having symptoms referable to the gastric 
tract present thcmsches to the radiologist with un 
questioning confidence that the examination w ill be con 
clusixe in either demonstrating or eliminating a possible 
lesion This uiimedtately places the radiologist in the 
position of arbiter m the court of last appeal and natur 
ally the question ireses Is tills justifiable* Can one at- 
tain such exactitude as is awaited by the referring phy - 
sician* Berg is quoted as staling that m the face of 
negative findings roentgenologically one cannot be ab 
solutclj certain that malignancy is not present for his 
experience proved that a small malignancy with wide 
spread metastasis can he present, without altering the 
functional and morphologic outline of the stomach and 
even the mucous membrane relief nos not altered In 
addition roentgenologically undiagnosable is malig- 
nancy infiltrating diffusely sub raucously, with no 
fibrotic reaction 

The next issue is the question of diagnosis of malig 
nancy without symptomatology, which diagnosis is the 
only tenable hope for cure rinding of coincident be 
ginniug carcinoma of the stomach is not rare in autop- 
sies with cause of death entirely unrelated The 
number of such fortunate diagnoses roentgenologically 
is ridiculously small suggesting that it has been over- 
looked in many instances It is obvious that all 
malignancies commence ccllularly and originally are 
microscopic in size which fact precludes the diagnosis 
in this stage by any known methods The question 


covered in the gal] bladder, biliary passages, pancreas, 
duodenum, and colon The author emphaUcally states 
that it is not the method of examination t e , whether 
the compression teclimc or other refinement is em 
ployed but the examiner who is at fault when an 
erroneous diagnosis is made He also warns not to 
excuse one’s shortcomings by blaming the non-co- 
operation of the patient 

It is possible that the earliest diagnostic criteria will 
be those obtained by the kymographie method, showing 
dy sfunction of peristalsis, but to date this has certainly 
not justified its claims One must also consider the 
fact that an original ’ negative” gastric examinauon 
carries no weight later, for a carcinoma might evolve 
at a later date which was not present at the time of 
original examination Nonetheless one can state 
with a great degree of security that a properly con 
ducted negative gastric \ ray examination is of great 
w tight 

Further ditheulties in the presence of aberrations in 
the normal function and contour of the stomach 
present themselves m the differentiation of carcinoma 
from other entities, such as ulcer syphilis, tuberculosis, 
amyloidosis, lymphogranuloma etc Of greatest prac 
tical importance is the differential diagnosis of benign 
ulcer and gastric malignancy Though the main sign 
is the niche rarely a carcinoma presents a similar 
finding, and in fact there may be mahgnant change in 
an ulcer Haudek’s description of ulcer niche and car- 
cuioma crater is very reliable. Occasionally the differ- 
entiation is impossible even with laboratory findings 
and cluneal studies, and most strangely may be con- 
fused histo pathologically if biopsy or section is not 
obtamed at just the correct site The most common 
site for malignant change in an ulcer is in the prepyloric 
region near the angulans never adjacent to the duo- 
denum, and rarely m the ascending portion of the 
stomach It behooves one therefore to consider any 
iong standing ulcer in the prepyloric region as poten 
tially malignant — or rather as undergoing mahgnant 


then resolves itself Is an auatonuco macroscopic change — and to recommend operation. Only in this 

discernible caremoina winch has caused changes in manner will the lesion be detected early 


the gastric lining always demonstrable roentgeno 
logically? Inasmuch as there is no anatomic negative 
rocn tgcnograpluc control, this question can be an- 
swered only by the experience of practice 

The common practice of reporting "negative” is 
strongly deprecated for such an unqualified negation 
can be made only in the light of innumerable exposures 
obtamed in numerous projections etc To wit, the 


rather high incidence of failing to diagnose a carcinoma 
of the cardia which should be readily discerned by the 
deflection of the esophageal stream at the esophageo 
cardiac juncture. In tbc author’s experience not one 
case of thoroughly studied gastric senes which even- 
tually went to operation or autopsy, showed the pres 
ence of malignancy vvit P n- 

ZT turn orTaTot readily fcund but attributed to the 

stomach on account of tbe 
ment, etc the pnmary neoplasms 


Polyps, particularly solitary may confuse one with 
early malignancy but in general can be diagnosed radio- 
graphically Again, the warning of the strong proba 
bility of malignant change in polyps makes it manda- 
tory to have operative intervention for confirmation 
and removal 

The distinguishing signs between limtis plastica and 
circular antral carcinoma are not always absolute, and 
operative measures should be instituted when in doubt 
In pyloric stenosis it is almost impossible to distinguish 
bemgnancy from malignancy and again operation 
should be mandated 

Rare diseases such as syphilis tuberculosis amj loido- 
sis, deformity due to adhesions and extra gastric tu- 
mors are sometimes difficult to diagnose Gastric 
spasm particularly of the pylorus way not infre- 
quently suggest an organic stricture, particularly in 
hypertrophic pylonc sphincter entity The mucous 
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membrane pattern is of great help m distinguishing an 
infiltrating lesion from the above. 

At times, marked hyperplastic gastritis will super- 
ficially resemble carcinomatous filling defect while ad- 
ditional suggestion of anemia, hematemesis and loss of 
weight, with palpable resistance, add further difficulties 
It is not uncommon to find localized hyperplasia in the 
antral region, and polyps are prone to develop therein 
The opmion has been expressed that this latter entity 
should be considered as pre-cancerous and surgically 
removed 

Difficult simulants to distinguish are isolated lym- 
phogranulomatous lesion of the stomach leukemic and 
pseudo leukemic infiltration of the stomach In all 
questionable cases a therapeutic test of irradiation fol 
lowed by shortly spaced intervals with re-examination 
will suggest a radiosensitive lymphoblastoma, if present 
From a purely anatomical consideration, the lesions are 
radiographically indistinguishable from one another 
A differential point between actinomycosis and carci- 
noma of the stomach is the preddection for the greater 
curvature in the former but this is an unreliable crite- 
rion Gastric sarcoma is rare and the site of predilec- 
tion is along the greater curvature aspect near the 
fundus, often assummg a ball shape and indenting the 
diaphragmatic cupola 

One should not get the impression that gastric carci- 
noma is a difficult and treacherous roentgenologic diag- 
nosis, but merely that, though m most cases charac- 
teristic signs are present, in a very small percentage of 
cases the findings will be deceptive and limited further 
by the natural pale of radiologic acumen 

William R Stecher, M D 


Leukemia of the Stomach Producing Hypertrophy of 
the Gastnc Mucosa Leo G Rigler Jour Am Med 
Assn Dec 19, 1936, 107, 2025-202S 

Generalized leukemic infiltration of the viscera, as 
well as of the bones, is not uncommon Involvement 
of the gastro intestinal tract is repeatedly observed at 
autopsy The changes produced by this disease in the 
stomach and in the upper part of the duodenum present 
a bizarre picture in the roentgenogram There are 
few cases recorded in which the diagnosis was success- 
fully made by means of roentgen examination Two 
types of abnormality may be observed on roentgen 
examination, first a localized infiltration, often near the 
pylorus with a marked constriction of the lumen of the 
stomach and second a remarkable enlargement of the 
folds of mucous membrane of the stomach Similar 
changes were found in the duodenum m both types of 
cases The roentgen changes m the second type were 
interpreted as being due to an extreme grade of hyper- 
trophic gastritis or an unusual form of multiple poly- 
posis 

In many instances of leukemic infiltration of the 
gastro-mtcstmal tract the blood picture may be normal 
This makes the diagnosis difficult 

The anihor reports a case in which the roentgen 
examination suggested this lesion m a patient formerly 
treated for cervical and buccal adenopathy He made 


a temporary recovery under radiotherapy and died one 
year later Autopsy could not be obtained A second 
patient showed no response to treatment and was still 
living at the end of eighteen months 

Charles G Sutherland, M B (Tor ) 


Chrome Gastritis R Schindler M Ortmayer, and 
J F Renshaw Jour Am Med Assn , Feb 6, 1937, 
108, 465-46S 

The diagnosis of chrome, non specific gastritis has 
been obsolete for 30 years Recent histologic and gas- 
troscopic research have shown that chrome inflamma- 
tion of the stomach is very common 

In the examination of a large group of patients with 
abdominal complaints 23 per cent were found to have 
normal stomachs as judged by gastroscopic examina- 
tion of healthy persons of all ages About 50 per cent 
of the group presented mucosal changes similar to those 
of chrome inflammation of other mucous membranes 
either layers of whitish, grayish, or greenish mucus or 
hyperemic spots These lesions usually healed and the 
gastroscopic picture of these was designated “super- 
ficial gastritis " 

Some of these showed, in later gastroscopic examina- 
tions, thin greenish gray spots that did not change in 
subsequent examinations These were designated as 
‘ atrophic gastritis ” This atrophic gastritis was ob- 
served without a preceding superficial gastritis, for 
instance, in cases of pernicious anemia Total atrophy 
was also observed 

Hypertrophic gastritis” they considered a separate 
clinical entity Gastroscopically this exhibited a swol 
ten thickened, velvety mucous membrane, often con- 
taining hemorrhages and erosions and showing nodules 
or large nodes, creases, and crevasses The course of 
hypertrophic gastritis is typified by failure of the 
mucosa to revert to normal and sudden recurrences of 
symptoms even while on careful management. The 
small erosions always heal within a week but others 
may appear concurrently No atrophy develops 
A fourth form of chrome gastritis, that of the post- 
operative stomach offered the worst prognosis All 
three forms of gastritis occur combined 
X ray relief technic which gives such splendid re- 
sults in ulcer and cancer diagnosis is disappointing in 
chrome gastritis 

Charles G Sutherland M B (Tor ) 

THE THYROID 

Roentgen Therapy of Hyperthyroidism P Hess 
Strahlentherapie, 1937, 58, 74 

The author analyzes the results of roentgen therapy 
in hyperthyroidism in 140 patients observed during the 
last 10 years He recommends doses of from 150 to 
ISO r per sitting One senes consists of sl\ sittings 
given o\er a period of from two to three weeks Two 
or three senes may be applied at intenals of from six 
to eight weeks In severe cases the single dose must 
usually be reduced the total dose in this type of case 
should reach from 3 000 to 4 000 r la evaluating the 
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results the author classified his patients under thyro- 
toxicosis Basedow s struma, and true Basedow’s dis- 
ease The respective percentages of cures in these 
groups were 40 5 -18 and 50 per cent, giving an average 
of 47 per cent Improved were 37 per cent, 10 per 
cent had no benefit from the irradiation It is obv ions 
therefore, that in Basedow’s disease the results were 
most striking There was no mortality in this senes 
of patients while on the other hand many severe cases 
were improved by radiation therapy 

ThsstA Boule MD Ph D 

TUBERCULOSIS, PULMONARY 

Radiography and Tuberculosis Mortality 1 ranz 
Freund Wien him Wchnsehr, Sept 4, 1010 49, 
1000-1008 (Repnnted by permission from British 
Med Jour , Dec 12 1930, p 97 of Epitome of Current 
Medical Literature ) 

The author has been able to confinn the remarkable 
fact reported by other observers that a radiographic 
examination ma> reveal an advanced tuberculous lesion 
ill persons apparently m fair health and not presenting 
signs of tuberculous lung infection on cluneal cxainma 
tion Earl} radiographic diagnosis followed by earl) 
treatment was responsible for a considerable decrease 
in the number of cases progressing toward caseation of 
the tuberculous infiltration 

Dr Freund s observations are based on the investiga 
lion of 20 000 employees of the Vienna Tramways Up 
to 192S the mortality from tubercle among them was 
roughly the same as for the residential quarters of 
Vienna inhabited mainly by fairly well to-do people 
The poorer districts showed a higher mortality But 
beginning with 1928 the mortality among the tramway 
employees dropped considerably and reached 0 5 per 
1 000 (for men) in 1933, whereas the mortality from 
tubercle for the better classes of Vienna has not varied 
appreciably since 1914 The improved statistics among 
the tramway employees can only be explained by early 
radiograohic examinations available to them since 1928 


Cervical Rib and Tuberculosis Tiloreto d'Agostino 
Archivio di Rndiologia 1930, 12, Nos 3-4 17i-184 
The author found in a study of 1 110 roentgeno 
grams 18 cases of cervical rib, two-thirds of which were 
associated with frank pulmonary tuberculosis He feels 


there must be some cause effect relationship here and 
offers roentgenographic findings m support of his thesis 

E T Leddv M D 


Errors m Diagnosis of Tuberculosis with Particular 
Reference to Undulant Fever A Behrmann Mun 
Ellen med Wchnsehr Sept 25 1936 39, 1591, 1592 
A brief review of the numerous symptomatic com 
plaints of incipient pulmonary tuberculosis are enu 
unrated, and the author stresses the great importance of 
ail early roentgenographic examination in all undeter 
mined complaints which might remotely be caused by a 
tuberculous infection An outline of the major non 
tuberculous pulmonary affections which might produce 
hemoptysis is presented viz chronic bronchitis, bron 
chiectasis pneumoconiosis, atelectatic process chrome 
pneumonitis lung abscess syphilis of the lung neo- 
plasms parasitic infestations, etc Also this symptom 
is commonly manifest in cardiac decompensation, and 
in aneurysm of the aorta trauma so-termed hemor- 
rhagic diathesis, etc It is not unusual that lympho- 
granuloma is considered as tuberculosis for a long penod 
of time, even confused roentgenologically sympto- 
matically and with the fever reaction (Pel Ebstein 
type) Chromcity of slight elevation of temperature or 
subnormahty is not unusual in tonsillar disease, srnusi 
tis, middle ear disease, or chronic infections of abdomi 
nal organs (appendix) and urinary tract Of particular 
note is the confusion in diagnosis in the presence of a 
paratyphoid infection Recently there has been an in 
crease in diagnosis of Bang’s disease (undulant fever), 
which in many respects strongly simulates map lent tu 
berculosis Fortunately the specific serologic reaction 
is a strong differential point Of great importance is the 
confusing picture of the respective roentgenograms of 
early pulmonary tuberculosis and pulmonic mamfesta 
tions of undulant fever However, the degree of diffuse 
involvement rapid progression and defervescence w 
the case of undulant fever is a diagnostic aid Clrni 
cally the pulse rate in tuberculosis is elevated from in 
cipiency, which is a late manifestation m Bang’s disease. 
Both diseases show a slight degree of splenomegaly and 
leukopenia The tuberculin reaction is of no-great posi 
tive significance The author concludes in suggesting 
an undulant fever agglutination test in any case of sug 
gestive atypical pulmonary tuberculosis 

William R Stecher M D 
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FUNCTIONAL DISORDERS OF THE EXTRA-HEPATIC BILIARY SYSTEM 
BILIARY DYSSYNERG1A OR DYSKINESIA 1 

By HAROLD A HILL, M D , Clinical Instructor in Radiology, 
Stanford University Medical School, San Francisco, Calif 


^PHE literature contains a vast number 
of articles on the extra-hepatic biliary 
““ system and suggestions have been 
made in many of the more recent references 
indicating the existence of definite func- 
tional disorders of this system 2 The pres- 
ent paper is a brief review of the investiga- 
tions published to date on these abnormal 
physiologic states 

First, it will be necessary, however, to 
summarize the available material relating 
to the normal anatomy and physiology of 
this system as directly related to the sub- 
ject under discussion 

ANATOMY 

The extra-hepatic biliary system is com- 
posed of gall bladder, ducts, and sphincter 
The gall bladder is not a diverticulum, 
but a hollow viscus with a mean capacity 
of 40 c c There is considerable variability 
of the size, shape, and position of the gall 
bladder which is dependent upon the gen- 
eral bodily habitus, and the physiological 
status, that is, state of filling In the hy- 
persthenic individual the gall bladder is 
apt to be globular, while m the asthenic 
person it is usually twice as long as broad 

' Ruid by title before the Radiological Society of 
North America at the Twenty second Annual Meeting 
at Cincinnati Nov 30-Dec 4 1930 

* The latter have been marked with an asterisk in the 
bihliography 


and may be somewhat curved It is found 
m the right upper quadrant in the majority 
of cases but in the hyposthemc type it is 
lower in position and may overlie the iliac 
crest , only very rarely is it observed on the 
left of the mid-line The gall bladder may 
be embedded within the liver, or, at the 
other extreme, be completely covered by 
peritoneum which may extend to the liver 
as a mesentery-like membrane (105) The 
gall bladder is m contact with one or more 
of the following liver, stomach, duode- 
num, transverse loop of the colon, and an- 
terior abdominal wall The wall of the 
gall bladder, where covered with perito- 
neum, consists of four coats serous, sub- 
serous, fibromuscular, and mucous The 
subserous layer is composed largely of in- 
terlacing elastic tissue The fibromuscular 
coat is made up of irregularly distributed 
smooth muscle bundles and interwoven 
connective tissue (92) 

The ducts of the extra-hepatic biliary 
system are the hepatic, cystic, and com- 
mon (Fig 1) The mucous membrane 
Lning the cystic duct is thrown into folds, 
the valves of Heister, which vary m num- 
ber from 0 to 24 (S6) The common duct 
may be divided into supraduodenal, ret- 
roduodenal, pancreatic, and intramural 


portions The names of the first three por- 
tions are self-explanatory as to their re- 
291 
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results the author classified lus patients under thyro 
toxicosis, Basedow s struma, and true Basedotv s dis 
case The respective percentages of cures in these 
groups were 40 5, 48, and 30 per cent giving an average 
of 47 per cent Improved were 87 per cent 10 per 
cent had no benefit from the irradiation It is obvious, 
therefore that in Basedow f s disease the results were 
most striking There was no mortality in this senes 
of patients while on the other hand many severe cases 
were improved by radiation therapy 

Ernst A Pom.u, M D Ph D 

TUBERCULOSIS, PULMONARY 

Radiography and Tuberculosis Mortality I ranz 
Treund Wien Mm Wclinschr Sept 4, 193b 49, 
1090-1098 (Reprinted by permission from Bntish 
Med Jour , Dec 12 1030 p 97 of Epitome of Current 
Medical Literature ) 

The author has been able to confirm the remarkable 
fact reported by other observers that a radiographic 
examination may reveal an advanced tuberculous lesion 
in persons apparently in fair health and not presenting 
signs of tuberculous lung infection on clinical cxainma 
non Larl> radiographic diagnosis followed b> earl} 
treatment was responsible for a considerable decrease 
in the number of cases progressing toward caseation of 
the tuberculous infiltration 

Dr Ereund s observations are based on the investiga 
tiou of 20,000 employees of the Vienna Tramways Up 
to 192S the mortality from tubercle among them was 
roughlj the same as for the residential quarters of 
Vienna inhabited mainly by fairly well to do people 
The poorer districts showed a higher mortality But 
beginning with 192S the mortality among the tramway 
employees dropped considerably and reached 0 5 per 
1 000 (for men) m 1983, whereas the mortality from 
tubercle for the better classes of Vienna has not varied 
appreciably since 1914 The improved statistics among 
the tramway employees can only be explained by early 
radiographic examinations available to them since 192S 


Cervical Rib and Tuberculosis Tiloreto d Agostino 
Archivio di Radiologia, 1930 12, Nos 3-4 17/ -184 
The author found in a study of 1 110 roentgeno 
grams IS cases of cervical rib, two-thirds of which were 
associated with frank pulmonary tuberculosis He feels 


there must be some cause effect relationship here and 
offers roentgenographic findings in support of his thesis 

E T Leddv, M D 


Errors in Diagnosis of Tuberculosis with Particular 
Reference to Undulant Tcver A Behrmann Mun 
chen med Wchnschr Sept 25 1930, 39, 1591, 1592 
A brief review of the numerous symptomatic com 
plaints of incipient pulmonary tuberculosis are enu 
merated and the author stresses the great importance of 
an early roentgenographic examination m all undeter 
mined complaints which might remotely be caused by a 
tuberculous infection An outline of the major non 
tuberculous pulmonary affections which might produce 
hemoptysis is presented ms , chrome bronchitis, bron 
chiectasis pneumoconiosis atelectatic process, chronic 
pneumonitis, lung abscess, syphilis of the lung neo- 
plasms parasitic infestations etc Also this symptom 
is commonly manifest in cardiac decompensation, and 
in aneurysm of the aorta trauma, so-termed hemor 
rliagic diathesis, etc It is not unusual that lympho- 
granuloma is considered os tuberculosis for a long period 
of time even confused roentgenologically sympto- 
matically and with the fever reaction (Pel Ebstein 
type) Chromcity of slight elevation of temperature or 
subnormahty is not unusual in tonsillar disease, sinusi 
tix, middle car disease or chronic infections of abdomi 
nal organs (appendix) and urinary tract Of particular 
note is the confusion in diagnosis in the presence of a 
paratyphoid infection Recently, there has been an in 
crease in diagnosis of Bang s disease (undulant fever), 
which in many respects strongly simulates incipient tu 
berculosis Fortunately, the specific serologic reaction 
is a strong differential point Of great importance is the 
confusing picture of the respective roentgenograms of 
early pulmonary tuberculosis and pulmonic manifesta- 
tions of undulant fever However the degree of diffuse 
involvement rapid progression and defervescence in 
the case of undulant fever, is a diagnostic aid Clini 
cally, the pulse rate in tuberculosis is elevated from m 
cipiency which is a late manifestation in Bang’s disease. 
Both diseases show a slight degree of splenomegaly and 
leukopenia The tuberculin reaction is of no great posi 
tive significance The author concludes in suggesting 
an undulant fever agglutination test in any case of sug 
gestive atypical pulmonary tuberculosis 

William R Stbchek M D 
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over the duct and intermingle with those of 
the common bile duct, thickening the wall of 
the intramural portion of the duct for a 
variable distance This thickening does not 
extend around the orifice of the ampulla, but 
usually includes the pancreatic duct ” 

Similar anatomical relationships have 
been found by a large majority of those 
working on the anatomy of this region (43, 
51, 52, 67, 73, 76, 79, 92, 93) 

Oddi’s name is most frequently used in 
describing the sphincter or choledocho- 
duodenal mechanism of the intramural por- 
tion of the common duct However, there 
is considerable discrepancy and confusion 
m the literature as to the exact structure 
meant thereby Newman (S9, 90) and a 
few others when writing of the sphincter 
of Oddi mean only the distal end of the 
intramural portion of the common duct, 
while another and larger group, which in- 
cludes Westphal (114, 115), state that the 
entire intramural portion composes the 
sphincter It is the latter's contention 
that the ampullary and papillary portions 
are separate reciprocal units of an expulsive 
and sphinctenc mechanism 

The musculature of the biliary tract has 
both a sensory and a motor nmervation, 
the individual muscle fibers being supphed 
through an intrinsic nerve plexus originat- 
ing from the ganglion cells in the wall of 
the gall bladder (58) The vagi and the 
splanchmcs are the nerves concerned (29, 
40, 55, 67, 79) 

PHYSIOLOGY 

The extensive hterature on the physi- 
ology of the extra-hepatic biliary tract has 
been reviewed and summarized several 
times Mann (79), m 1924, listed 95 ref- 
erences, and a decade later Ivy (58) cited 
553 articles The large increase m the num- 
ber of articles published on this subject 
between 1924 and 1934 was largely the re- 
sult of investigations following the intro- 
duction of internal biliary drainage m 1919 
and the discovery of Graham and Cole, m 
1924, leading to the widespread use of 
cholecystography The above excellent 
summaries being available in English, only 


the physiological factors which are related 
to the functional abnormalities will be 
discussed 

The gall bladder has the four following 
functions 

(1) Secretion (2) Absorption 

(3) Storage (4) Pressure Regulation 

(1) The mucous membrane lining the 
neck of the gall bladder and the valvular 
portion of the cystic duct normally secretes 
a relatively small and variable amount of 
mucus, which is similar in nature to that 
found with a hydrops of the gall bladder 

(2) The first experimental work prov- 
ing that the gall bladder concentrates the 
bile that enters it was done by Rous and 
McMaster In 1921, they showed by quan- 
titative data that the normal gall bladder 
concentrates the hepatic bile entering it 
from four to ten times “This is accom- 
plished primarily by the absorption of 
water and inorganic ions by the cells lining 
the fundus and the body The other biliary 
constituents appear to be absorbed only 
slightly, if at all” (71) This work has 
been confirmed (5, 53) 

(3) The liver secretes from 800 to 1,200 
c c per day and the gall bladder, with a 
mean capacity of 40 c c , would be unable 
to store the large amount secreted during 
the fasting periods were it not for its ab- 
sorptive powers (5, 74) Indirectly, the 
gall bladder being distensible, it is possible 
for it to adjust itself within certain limits 
to the amount of bile to be stored within it 
The contractility of the gall-bladder wall 
acts to propel the stored bile into the 
duodenum when needed for digestive pur- 
poses 

(4) The gall bladder is the important 
factor m the regulation of the pressure 
within the biliary tract because it can act 
as an expansile viscus m a tubular system 
which otherwise is practically rigid and, 
further, through its absorptive ability, it 
can store large amounts of the bile secreted 
by the liver in the periods between gastric 
digestion (71) The pressure-regulatory 
mechanism normally assures a continua- 
tion of bile secretion by preventing the 
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Svfr™ ** ““™Xu P eT; ^ the "*"* common d„c, BJOmed 
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length „ from 1 fof, 1“' * 
d.ameter of the duodenal onfice ”S 
joined ducts is given as 2 5 mm (76) 

The common duet is supplied with veiy 

emimT SC L tUre CXCept at lts duodenal 
terniination, however, considerable elastic 

tissue is present in its walls A separate 

musculature has been descnbed for the 

ampulla and for the papilla of Vater (114) 

Ghsson (45) and Lutluns (68) have de- 

^" b , e , d a sphmcter at the junction of the 
gall-bladder neck and the cystic duct 
Lutkins states that it is present in about 75 
per cent of individuals, its presence, how- 
ever, has been questioned by other in- 
vestigators (62, 92) 

Glisson, as early as 16S1, descnbed the 
sphincter at the duodenal end of the com- 
mon duct and the oblique passage of the 
duct through the wall (20, 45) He sug- 
gested that intestinal contents were pre- 
vented from entenng the common duct due 
to its compression by the mtraduodenal 
pressure and by the action of the circular 
muscle fibers about the intramural portion 
of the tract In 1S79, Gage (43) descnbed 
the muscle fibers located about the termi- 

Sfrn o? f 1116 blJe 311(1 Pancreatic ducts 
Uddi (93) made the first comparative study 
oi the intramural portion of the common 
duct in man, dog, pig, cat, sheep, and o\ 

He noted that though there was consider- 
able individual and species vanation, that 
each species had a definite anatomical 
sphincter The most complete recent pa- 
per on this subject is that one published by 
Giordano and Mann (S3) They studied 
LO species, including several species with- 
out a gall bladder, but especially the 
sphmctenc region m man They conclude 
as follows 



c- r, s , 1 of the Extra hepatic Bthoo 

Sail bladder, (2) neck of coll bladder, 
hum an dUCt ‘ 4 hepatic duct, (5) common 
m P ^’, C , rcaUc (7) ampulla of Vater 

(of papilla of Vater, (9) descending duodenum 


| Duct 

| Length 

| Diameter 


Aver 


A\er 



agt 

Range 

age 

Range 

Hepatic 

33 

0-5-1 

85 

7-14 

Cjstic 

32 

0 0-0 

3 0 

2 5-4 



j 

90 

7-13 

Common 

0 3 , 

3-9 5 1 

40 

3-5 



1 

50 

1 


Authorities 


I Nuboer (92) 
II Bronner (21) 
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of from 0 7 to 2 5 cm (92), and for the 
greater part of its course it runs between 
the mucous membrane and muscular layer 
of the duodenal wall (20, 31, 43, 45) 

The relationship of the terminations of 
the common and pancreatic ducts is quite 
variable (S3) The two ducts have been 
reported to open separately into the duode- 
num mil per cent of the subjects by one 
worker and m 26 per cent by another (76) 


If the common bile duct is incised and its 
whole course through the duodenum is laid 
open, it is found that the so-called ampulla of 
Vater is a variable structure depending on the 
entrance of the duct of Wirsung mto the duo- 
denal end of the common bile duct As the 
duct enters the duodenum it is surrounded by- 
muscle fibers from the duodenum which reflect 
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edly many radiologists have made similar 
observations in the course of their work 
It has been shown that the rate of gastric 
emptying and of passage of food through 
the intestinal tract does not affect the rate 
of gall-bladder evacuation (16, 17, 110) 
Studies by Sosman and his co-workers (108) 
on one human and three dogs following 
short-circuiting of the duodenum by pyloric 
transection and gastro-enterostomy showed 
that after the fatty meal the gall bladder 
emptied as effectively m these cases as in 
the normal cases not operated upon Fats 
and proteins are effective stimulants to 
gall-bladder emptying but carbohydrates 
or water cause practically no evacuation 
of the extra-hepatic biliary tract when 
moved through the stomach and duodenum 
(14, 49, 116), yet all of these substances 
promote peristalsis 

The case for the passive emptying of 
the gall bladder by the extrinsic pressure 
of the stomach and the duodenum has been 
restated recently by the Newcomers (87, 
88) The experimental findings cited m 
the preceding paragraph seem to me defi- 
nitely to contradict the possibility of gas- 
tric and duodenal distention and peristalsis 
being the important factors m the evacu- 
ation of the extra-hepatic biliary tract 
Furthermore, such a theory as proposed 
by the Newcomers is not adequate to ex- 
plain the following facts 

In emptying, the longitudinal as well as 
the transverse diameter of the gall bladder 
is decreased (IS, 21, 106), which would not 
be true if pressure exerted from the side, 
as by the antrum of the stomach, were the 
controlling factor Likewise, complete- 
ness of evacuation has been shown to be 
dependent upon the amount of attachment 
between the gall bladder and the liver (21), 
other things bemg equal, but the degree 
of attachment would play no rdle if empty- 
ing were due entirely to external pressure 
Neither does the Newcomers’ theory ex- 
plain how counter-pressure is exerted m 
individuals having the gall bladder con- 
nected to the liver by only a mesentery- 
hke band These authors claim that 
pressure transmitted to the gall bladder 


from the distended gastroduodenal segment 
will cause bile to flow through the intra- 
mural portion of the common duct and mto 
the duodenum This cannot be so because 
the mtraduodenal pressure exerted against 
the intramural portion of the common duct 
and tendmg to compress it is the sum of 
the pressures resultmg from the contents 
of the duodenum plus that transmitted 
by the contractions of the duodenal muscu- 
lature, while only the former could act on 
the gall bladder Further, their theory 
obviously cannot explain the mechanism 
of gall-bladder emptying following the in- 
travenous administration of an emulsified 
fatty substance (57, 116) or how cholecys- 
tokinin, which has no effect on gastric 
motihty and a variable effect on duodenal 
peristalsis, promotes evacuation of the gall 
bladder (37, 54, 56, 57) 

Boyden's (IS) phases of gall-bladder 
evacuation are interpreted by the New- 
comers on the assumption that the full 
stomach straightens the cystic duct If 
their assumption were correct, the stomach 
would have to be distended m order that the 
gall bladder might fill They also have made 
the statement that, “Straightening of the 
cystic duct after eating allows some gall 
bladders to fill and empty normally after 
eating” (87) Clearly this cannot be the 
reason that some gall bladders are visual- 
ized only after the fatty meal inasmuch as 
the gall bladder cannot fill and empty at 
the same time Also m Bronner’s (21) 
studies of the ptotic gall bladder he has 
pomted out that there is an acute angula- 
tion of the cystic duct which it is impos- 
sible to straighten out by distention or peri- 
stalsis, yet the gall bladder empties fairly 
well 

The positive evidence for concluding that 
the gall bladder is emptied by the intrinsic 
force of its own musculature is as follows 

(1) Anatomically, the amount of mus- 
culature is adequate and its reticular ar- 
rangement favors contractions in all direc- 
tions, that is, constricting contractions 
(17, 23, 29, 51, 57, 73, 106, 116) 

(2) Spontaneous contractions have been 
reported (1, 39, 94) 
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pressure in the biliary tract from exceeding 
the maximum secretion pressure of the 
liver (72, 74), possibly the pancreas 
similarly protected 


by the resorption of its contents This 
view of complete absorption of all of the 
bile from the gall bladder has been settled 
J . , m the negative, however, especially since 

1 he preservation of the sphmcteric ac- the advent of cholecystography (53) 


is 


tion of the intramural portion of the com- 
mon duct is another important rdle played 
by the pressure-regulating mechanism, an 
abnormally increased intraductal pressure, 
as occurs following cholecystectomy, usu- 
ally leads to an mcontment sphincter 
The relaxation of the sphincter m such 
cases would seem to be a protective mech- 
anism m that it undoubtedly helps prevent 
pressure atrophy of the liver and pancreatic 
cells It has been noted that an abnor- 
mally contracted sphincter may result in 
bile, pancreatic juice or both bemg backed 
up m the ducts This may lead to a 
pancreatitis when bile is forced into the 
pancreatic ducts (2), to dilatation of the 
mtrabiliary ducts and pressure atrophy of 
the liver (36) and, m cases in which the pan- 
creatic ferment is forced into the biliary 
tract, there ensues a chronic inflammation 
or necrosis with a possible perforation of 
the gall bladder and bile peritonitis (105, 
115) 

The hepatic ducts, lower cystic, and all 
of the common duct except its intramural 
portion may be dismissed briefly as they 
normally act only as tubes for the passage 
of the bile, they have no concentrative 
function There is an individual difference 
m the size and the number of the folds, or 
valves of Heister, in the cystic duct and, 
accordmgly, the time taken by the bile in 
passmg through tins region is variable 
The valves, however, probably have no 
significant regulatory function (86) The 
intramural portion of the common duct is 
definitely motor m function, as described 
m the following section 


MOTOR FUNCTIONS OF THE EXTRA-HEPATIC 
biliary SYSTEM 

The motor functions of the extra-hepatic 
biliary tract have been denied by a small 
number of workers, including Blond (13), 
Halpert (48), and Sweet (109) They con- 
tend that the gall bladder is emptied only 


Another small group state that the out- 
flow from the gall bladder is due to ex- 
trinsic forces They (5, 25, 26, 34, 35, 46, 
119) cite as causative agents one or more 
of the following factors “respiratory 
squeeze,” intra-abdominal pressure, recoil 
of the elastic wall of the distended gall 
bladder, flushing action of the hepatic bile, 
and/or the milking or pumping action of 
duodenal peristalsis on the common duct 
These workers also deny the existence of a 
sphmcter at the duodenal end of the com- 
mon duct, claiming instead that the regu- 
latory action is due entirely to tonus and 
peristalsis of the duodenum (7, 24, 28, 34, 
37, 46, 116) The latter opinion was held 
by practically all of the early workers until 
the time of Oddi (20), just as most of them 
thought that the gall bladder was emptied 
by pressure of the antrum of the stomach 
(14) 

The majority of the modem investiga- 
tors, however, maintain that the important 
factors involved in the filling and emptying 
of the extra-hepatic biliary tract are in- 
trinsic (1 to 4, 8, 14 to 20, 21, 23, 29 to 33, 
3S to 41, 45, 46, 50 to 60, 64 to 69, 71, 73, 
74, 76 to S5, S9 to 93, 96, 98 to 108, 110, 
112, 114, 1 19) Masterly experiments have 
been conducted by Boyden (17, 18), Hig- 
gins and Mann (80, 81), Elman and 
McMaster (74), and by Puestow (98) m 
such a manner that all of the extrinsic fac- 
tors have been excluded It has been shown 
in each and every instance that evacuation 
was dependent upon the intrinsic muscu- 
lature of the extra-hepatic biliary tract 
Whitaker (116) found that the amount of 
gall-bladder emptying was inversely pro- 
portional to the degree of experimentally 
induced damage to the gall-bladder wall 
He also showed that a barium meal could be 
moved by peristalsis through the entire in- 
testinal tract without causing a discharge of 
bile Boyden (16) and Bronner (21) have 
confirmed this finding m man, and undoubt- 
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edly many radiologists have made similar 
observations m the course of their work 
It has been shown that the rate of gastric 
emptying and of passage of food through 
the intestinal tract does not affect the rate 
of gall-bladder evacuation (16, 17, 110) 
Studies by Sosman and his co-workers (10S) 
on one human and three dogs following 
short-circuiting of the duodenum by pyloric 
transection and gastro-enterostomy showed 
that after the fatty meal the gall bladder 
emptied as effectively in these cases as in 
the normal cases not operated upon Fats 
and proteins are effective stimulants to 
gall-bladder emptying but carbohydrates 
or water cause practically no evacuation 
of the extra-hepatic biliary tract when 
moved through the stomach and duodenum 
(14, 49, 116), yet all of these substances 
promote peristalsis 

The case for the passive emptying of 
the gall bladder by the extrinsic pressure 
of the stomach and the duodenum has been 
restated recently by the Newcomers (87, 
88) The experimental findings cited m 
the preceding paragraph seem to me defi- 
nitely to contradict the possibility of gas- 
tric and duodenal distention and peristalsis 
bemg the important factors m the evacu- 
ation of the extra-hepatic biliary tract 
Furthermore, such a theory as proposed 
by the Newcomers is not adequate to ex- 
plain the following facts 

In emptying, the longitudinal as well as 
the transverse diameter of the gall bladder 
is decreased (18, 21, 106), which would not 
be true if pressure exerted from the side, 
as by the antrum of the stomach, were the 
controlling factor Likewise, complete- 
ness of evacuation has been shown to be 
dependent upon the amount of attachment 
between the gall bladder and the hver (21), 
other things bemg equal, but the degree 
of attachment would play no rdle if empty- 
ing were due entirely to external pressure 
Neither does the Newcomers’ theory ex- 
plain how counter-pressure is exerted in 
individuals having the gall bladder con- 
nected to the hver by only a mesentery- 
like band These authors claim that 
pressure transmitted to the gall bladder 


from the distended gastroduodenal segment 
will cause bile to flow through the intra- 
mural portion of the common duct and into 
the duodenum This cannot be so because 
the intraduodenal pressure exerted against 
the intramural portion of the common duct 
and tending to compress it is the sum of 
the pressures resulting from the contents 
of the duodenum plus that transmitted 
by the contractions of the duodenal muscu- 
lature, while only the former could act on 
the gall bladder Further, then theory 
obviously cannot explain the mechanism 
of gall-bladder emptying following the in- 
travenous administration of an emulsified 
fatty substance (57, 116) or how cholecys- 
tokmin, which has no effect on gastric 
motility and a variable effect on duodenal 
peristalsis, promotes evacuation of the gall 
bladder (37, 54, 56, 57) 

Boydeq’s (18) phases of gall-bladder 
evacuation are interpreted by the New- 
comers on the assumption that the full 
stomach straightens the cystic duct If 
then assumption were correct, the stomach 
would have to be distended m order that the 
gall bladder might fill They also have made 
the statement that, “Straightening of the 
cystic duct after eating allows some gall 
bladders to fill and empty normally after 
eating” (87) Clearly this cannot be the 
reason that some gall bladders are visual- 
ized only after the fatty meal inasmuch as 
the gall bladder cannot fill and empty at 
the same time Also m Bronner’s (21) 
studies of the ptotic gall bladder he has 
pointed out that there is an acute angula- 
tion of the cystic duct which it is impos- 
sible to straighten out by distention or peri- 
stalsis, yet the gall bladder empties fairly 
well 

The positive evidence for concluding that 
the gall bladder is emptied by the intrinsic 
force of its own musculature is as follows 

(1) Anatomically, the amount of mus- 
culature is adequate and its reticular ar- 
rangement favors contractions m all direc- 
tions, that is, constricting contractions 
(17, 23, 29, 51, 57, 73, 106, 116) 

(2) Spontaneous contractions have been 
reported (1, 39, 94) 
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pressure in the biliary tract from exceeding 
the maximum secretion pressure of the 
liver (72, i4), possibly the pancreas is 
similarly protected 

The preservation of the sphincteric ac- 
tion of the intramural portion of the com- 
mon duct is another nnportant rble played 
by the pressure-regulating mechanism, an 
abnormally increased intraductal pressure, 
as occurs following cholecystectomy, usu- 
ally leads to an incontinent sphincter 
The relaxation of the sphincter m such 
cases would seem to be a protective mech- 
anism in that it undoubtedly helps prevent 
pressure atrophy of the liver and pancreatic 
cells It has been noted that an abnor- 
mally contracted sphincter may result m 
bile, pancreatic juice or both being backed 
up in the ducts This may lead to a 
pancreatitis when bile is forced into the 
pancreatic ducts (2), to dilatation of the 
mtrabihary ducts and pressure atrophy of 
the liver (36) and, in cases in which the pan- 
creatic ferment is forced into the biliary 
tract, there ensues a chronic inflammation 
or necrosis with a possible perforation of 
the gall bladder and bile peritonitis (105, 
115) 

The hepatic ducts, lower cystic, and ail 


by the resorption of its contents This 
view of complete absorption of all of the 
bile from the gall bladder has been settled 
m the negative, however, especially since 
the advent of cholecystography (53) 
Another small group state that the out- 
flow from the gall bladder is due to ex- 
trinsic forces They (5, 25, 26, 34, 35, 46, 
119) cite as causative agents one or more 
of the following factors “respiratory 
squeeze," intra-abdommal pressure, recoil 
of the elastic wall of the distended gall 
bladder, flushing action of the hepatic bile, 
and/or the milking or pumping action of 
duodenal peristalsis on the common duct 
These workers also deny the existence of a 
sphincter at the duodenal end of the com- 
mon duct, clanmng instead that the regu- 
latory action is due entirely to tonus and 
peristalsis of the duodenum (7, 24, 28, 34, 
37, 46, 116) The latter opinion was held 
by practically all of the early workers until 
the time of Oddi (20), just as most of them 
thought that the gall bladder was emptied 
by pressure of the antrum of the stomach 
(H) 

The majority of the modern investiga- 
tors, however, maintain that the important 
factors involved in the filling and emptying 


of the common duct except its intramural 
portion may be dismissed briefly as they 
normally act only as tubes for the passage 
of the bile, they have no concentrative 
function There is an individual difference 
m the size and the number of the folds, or 
valves of Heister, in the cystic duct and, 
accordingly, the time taken by the bile m 
passing through this region is variable 
The valves, however, probably have no 
significant regulatory function (86) The 
intramural portion of the common duct is 
definitely motor in function, as described 
in the following section 


MOTOR FUNCTIONS OF THE EXTRA-HEPATIC 
BILIARY SYSTEM 

The motor functions of the extra-hepatic 
biliary tract have been denied by a small 
number of workers, including Blond (13), 
Halpert (48), and Sweet (109) They con- 
tend that the gall bladder is emptied only 


of the extra-hepatic biliary tract are in- 
trinsic (1 to 4, S, 14 to 20, 21, 23, 29 to 33, 
3S to 41, 45, 46, 50 to 60, 64 to 69, 71, 73, 
74, 76 to 85, 89 to 93, 96, 98 to 108, 110, 
112,114,119) Masterly experiments have 
been conducted by Boyden (17, 18), Hig- 
gins and Mann (80, SI), Elman and 
McM aster (74), and by Puestow (98) in 
such a manner that all of the extrinsic fac- 
tors have been excluded It has been shown 
in each and every instance that evacuation 
was dependent upon the intrinsic muscu- 
lature of the extra-hepatic biliary tract 
Whitaker (116) found that the amount of 
gall-bladder emptying was inversely pro- 
portional to the degree of experimentally 
induced damage to the gall-bladder wall 
He also showed that a barium meal could be 
moved by peristalsis through the entire in- 
testinal tract without causing a discharge of 
bile Boyden (16) and Bronner (21) have 
confirmed this finding in man, and undoubt- 
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are prevented from entering the common 
and pancreatic ducts by the sphincter of 
Oddi (2, 76) The ampulla of Vater is 
visualized, however, in a small percentage 
of all individuals having gastro-mtestmal 
studies, but there is no reflux of barium 
mto either the common or pancreatic ducts 
in these cases If Westphal’s conception 
of the sphinctenc mechanism is accepted, 
the above findings may be explained on 
the basis of a relaxed or incontinent papil- 
lary muscular ring with a contracted am- 
pullary sphincter The latter condition 
was noted by Westphal following stimula- 
tion of the vagus (114) 

The intraduodenal pressure resulting 
from the duodenal contents and the tonus 
of the duodenal wall is undoubtedly an ac- 
cessory factor in the regulatory mechanism 
of the intramural portion of the common 
duct (37) Coffey’s (31) observations made 
following different methods of surgical 
implantation of the common bile duct bear 
this out When placed directly mto the 
wall of the duodenum, there was a marked 
reflux of duodenal contents mto the com- 
mon duct and gross dilatation of this struc- 
ture When, on the other hand, the duct 
was obhquely implanted between the 
muscular and mucosal layers of the duode- 
num, it apparently worked like a check- 
valve for no dilatation of the duct occurred 
Coffey stated that the success of the in- 
direct method of implantation was due to 
compression of the duct by the mtraduo- 
denal pressure The principle has also 
proved practical in transplantation of the 
ureter mto the colon 

There is a double innervation of the 
musculature of the extra-hepatic biliary 
tract (6, 39, 40, 57, 66, 69, 74, 79, 82, S3, 
S5, 9S, 114) The muscular tissue may 
function independently of any innervation 
(116) — so may the intestine However, 
the vagal and splanchnic fibers which are 
distributed to the biliary tract undoubtedly 
exert a control over the normal emptying 
of the extra-hepatic biliary tract (55) 
The stimulation of the vagal fibers causes 
the gall bladder to contract, similarly the 
splanchnic fibers are inhibitory (79, 114) 


The musculature of the gall bladder and 
that of the sphincter being antagonistic 
(8, 106), their regulation is best explainable 
on the basis of a reciprocal innervation 
(5, 74, 82) The active force in the empty- 
ing of the gall bladder appears to be a re- 
flex mechanism which is stimulated by the 
presence of protein or fatty food, especially 
the latter, in the duodenum (18, 98, 116) 
This me chanis m is subject to reflexes 
originating m disorders of the abdominal 
and pelvic organs as, for example, ap- 
pendicitis, peptic ulcer, and ovarian disease 
(19, 83) 

The chemical substances which affect the 
evacuation of the extra-hepatic biliary tract 
are many The fact that the threshold of 
stimulation of the sphincters shows con- 
siderable variability makes it difficult to 
assay the activity of the various stimulants 
Fatty and protein foods probably act as a 
chemical stimulus rather than as a me- 
chanical one Ivy’s secretin-free hormone, 
cholecystokimn (56, 57, 103), produced by 
the duodenal mucosa on contact with fats 
(and proteins), is apparently the physio- 
logical stimulant The glandular incretions 
undoubtedly affect the motility of the bili- 
ary tract smce the hormones act on the 
sympathetic and parasympathetic systems 
(58, 115) Little is known regarding the 
changes produced by the different incre- 
tions but there are indications that hyper- 
thyroidism and hypoparathyroidism tend 
to mduce spasticity of the sphincters of the 
gastro-mtestmal tract 

There are many contradictory opinions 
as to the actions of the various drugs on the 
extra-hepatic biliary tract (2, 5, 6, 15, 18, 
24, 27, 30, 32, 50, 58, 66, 67, 69, 73, 82, 83, 
89, 98, 105, 114, 115, 116, 119) Contrac- 
tion of the gall bladder is promoted by 
acetylcholine, barium chloride, histamine 
and pilocarpine , chloral hydrate, ergotam- 
me, and strophanthin increase its tonus 
Atropine, epinephrine, ether, magnesium 
sulphate, the nitrites and papaverine tend 
to relax the gall bladder The bile salts, 
caffeine, codeine, morphine, nicotine, physo- 
stigmine, pitmtnn, potassium chloride, 
and sodium citrate are either ineffective m 
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(3) Tome and rhythmic contractions taken to mean that the two processes are 

haYe been shown by tracings to be present correlated rather than indicating- that 
(6, 17, 39, 5S, 92, 95, 110) They are un- changes in duodenal tonus are required in 
affected by tonus changes and peristalsis m order for the bile to pass mto the duode- 
the duodenum (26, S2) num if duodenal motility were respon- 

(4) Mechanical, chemical, or electrical sible for emptymg of the biliary tract, then 
stimulation of the gall bladder has been the ducts should not dilate after removal 
followed by observable contractions (17) of the gall bladder as occurs in most in- 
to) It has been shown by roentgenologi- stances (5, 36, 63, 71, 74, 77, 79, S3, 89, 93, 

cal methods that accompanying a decrease 101) Incising the sphincter prevents this 
m the size of the gall bladder after the fatty dilatation (71, 77, S9, 101) 
meal there are (a) definite changes in its (5) Mechanical irritation of the duodena] 
shape explainable only on the basis of con- papillie in species with a gall bladder in- 
fraction of its musculature (15, 21), and hibits the flow of bile mto the duodenum 
(b) that there is a filling of the cystic duct for a variable period, after which a large 
and common duct m many cases (21, 57) amount of bile may be discharged without 
Bronner (21) claims that in individuals m any visible change in the tonus of the 
whom the biliary tract empties rapidly the duodenal wall (2, S3) 
cystic duct is visualized in practically all (6) The intramural portion of the corn- 
cases, the common duct m from SO to 90 mon duct is capable of withs tandin g a 
per cent, while in slowly emptying or hypo- minimal intraductal pressure of from 75 to 
motile types, the respective figures for the 100 mm of water, although there is marked 
two ducts are 65 and 25 per cent individual variability (2, 32, 60, 74, 77, 82) 

The investigators supporting the active Atropine may decrease the intramural re- 
rdle of the gall-bladder musculature m the sistance without affecting duodenal tonus 
emptying of this viscus also conclude that (67) This intramural resistance is usually 
there is an intrinsic sphinctenc mechanism decreased following cholecystectomy and 
present at the duodenal termination of the as a result the bile drams continuously mto 
common duct which regulates the filling the duodenum (77, 82, 9S, 101, 107) 
and emptying of the gall bladder The (7) Westphal (114) and later Lueth 
following evidence is given in proof of the (67), as a result of their investigations of 
above conclusion the intramural portion of the common duct, 


(1) A definite sphincter has been demon- 
strated anatomically (5, 20, 33, 43, 51, 52, 
67, 7S, S3, S4, 89, 92, 114) 

(2) The filling of the gall bladder is 
dependent upon an intact sphinctenc 
mechanism (75, 9S, 107) , if the sphincter is 
incised or cannulated, the gall bladder does 
not fill (116, 119) 

(3) In species without a gall bladder and 
m most post-cholecystectomy cases, no 
regulatory action is present, however, m 
species with a gall bladder while there is 
also a contmuous secretion of bile by the 
liver, the discharge mto the duodenum oc- 
curs only intermittently or by spurts (2, 


83, 98) 

(4) When duodenal penstalsis is present 
the discharge occurs during relaxation of 
the duodenum (34, 65, 67, 74, 98) which is 


divided it mto two parts The resistance 
noted by them at the papilla was equal to 
from one-sixth to one-thud of the total, 
the major portion of the resistance was 
found at a higher level, the ampullary 
region, and responded to stimulation of only 
a small area proximal to the entrance of 
the pancreatic duct Westphal (114) sug- 
gested a reciprocal action and innervation 
of the two portions He found that stimu- 
lation of the vagus resulted m relaxation of 
the papillary sphincter and contraction of 
the ampulla, while exactly the opposite 
results were obtained by stimulation of the 
splanchmcs Lueth (67), Newman (89), 
Nuboer (92), and Westphal (114) mention 
a possible ejaculatory function of the cho- 
ledocho-duodenal mechanism 

(8) Intestinal contents and parasites 
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HILL FUNCTIONAL DISORDERS OF THE EXTRA-: 


(а) Hypermotile type Increased mo- 
tility of the gall bladder and ampulla 
with rapid emptying 

(б) Hypertonic type Contraction of 
the gall bladder against spasm of 
the sphincter, resulting m distention 
and pain 

II Atomc Type 

Relaxation or atony of the gall bladder 
with spasm of the papillary sphinc- 
ter This causes distention (atomc) 
of the gall bladder and a heavy, 
aching sensation m the biliary re- 
gion 

Pavel (96) objects to the use of the word 
“dyskinesia” to designate all of the ab- 
normal functional conditions of the extra- 
hepatic biliary tract, because he states that 
it tends to confuse the picture from both 
a theoretical and a practical standpoint 
He does not consider the clinical pictures 
of the different types sufficiently character- 
istic to enable one to differentiate between 
them 

Pavel lists the possible disorders of 
motility as follows 

(1) Those due to augmentation of the 
power of evacuation of the gall bladder , 

(2) Those due to a diminution or loss 
of this power , 

(3) Those due to an augmentation of the 
sphincter of Oddi, 

(4) Those due to a lowering of the tonus 
of the sphincter, and 

(5) Those due to a defective correlation 
between bladder and sphmcter 

He states, further, that all these disturb- 
ances must be divided into those of nervous 
and those of muscular origin Since some 
of these states have only a theoretical im- 
portance and are without diagnostic possi- 
bilities, Pavel offers a simpler classification 
He beheves that the three following condi- 
tions may be differentiated by the cluneal 
and laboratory findings characteristic of 
each and by the therapeutic measures 
which are effective m each type 

(1) A condition m which augmentation 
of the power of contraction of the gall 
bladder under abnormal stimulation of the 


vegetative nervous system leads to biliary 
cohc The clinical picture of this condition 
is sufficient to make the diagnosis 

(2) Hypotonic and atomc conditions of 
the gall bladder, the diagnosis of which can 
be made easily by means of duodenal in- 
tubation and cholecystography He says 
that the treatment is well established and 
efficacious 

(3) Disorders due to spasm of the 
sphincter of Oddi which have a very definite 
symptomatology as well as a definite treat- 
ment regime 

The abnormal functional states were 
divided into two groups, “spastic disten- 
tion” and “atomc distention,” by Newman 
(89) He has taken exception to the neuro- 
logical concept proposed by Westphal, 
behevmg instead that these disturbances 
are due to 

“constitutional and acquired factors, like 
other diseases, but the disorders of motility 
behave as if disordered innervation were the 
final common path by which the causes act 
I would like to stress that any division of the 
dyskmetic states into hard and fast entities 
is artificial, there is a continuous senes of 
stages of departure from normality, to which 
different cases correspond, and the same case 
may show different degrees of the process at 
different times ” 

Later (91) he says, 

“I have found ‘atonic’ distention much less 
common than I had thought, and I doubt 
whether it exists save as part of the anxiety 
neurosis of the menopause or as a senile 
phenomenon ” 

Psychical influences, infrequent feedings, 
and abstinence from protein foods have 
been listed by Meltzer (85) as three pos- 
sible factors accounting for hypertonic dis- 
orders Lyon (69) uses the terms “spastic” 
and “atomc dysfunction” to describe the 
functional biliary disorders He supports 
Westphal’s theory of etiology and suggests 
that there is possibly a unity of the func- 
tional disorders of the gastro-mtestmal 
tract and its appendages smee they have 
a common innervation Held (50) has 
proposed using “cholecystopathica atomca” 
and “cholecystopathica hypertomca” for 
these disorders of function which he sug- 
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the usual dosages employed or their action 
is still a matter of controversy Acetyl- 
choline, alkali, muscarine, and pilocarpine 
excite the parasympathetic system and 
thus increase the tonus of the choledocho- 
duodenal mechanism, while acid, adren- 
alin, and magnesium sulphate decrease the 
tonus of the sphincter by paralyzing the 
parasympathetic system (27) Codeine, 
dilaudid, morphine, and pantopon are 
apt to produce spasm of the sphincters, 
relaxation has been obtained by using 
amyl mtnte, glyceryl trinitrate, and theo- 
phylline ethylenediamme (27) The fol- 
lowing drugs have little or no effect upon 
the sphincters atropine, ephednne, er- 
gotamine tartrate, and papaverine 
The ability of any drug to empty the 
gall bladder is dependent not only upon 
its action on the gall-bladder musculature 
but also on the cholcdochoduodenal mecha- 
nism Furthermore, some substances, 
such as the bile salts, increase the flow of 
bile but do not empty the gall bladder 

PHYSIOLOGICAL DISORDERS Or THE 
EXTRA -HEPATIC BILIARY TRACT 

Oddi (93), in his paper on the anatomy 
and the physiology of the extra-hepatic 
biliary tract published in 1S77, suggested 
that biliary colic and jaundice might be 
due in some cases to spasm of the sphincter 
at the duodenal end of the common duct 
Krukenberg, m 1903, and Borghi, a decade 
later, published clinical records of patients 
having gall-bladder colic who at operation 
showed neither infection nor stones (50, 

59) The symptoms m such cases usually 


have been explained in the past on the 
basis of either adhesions or inspissated bile 
The next step m the evolution of the idea 
of functional abnormalities was the result 
of studies on the stasis gall bladder 
Aschoff and Bacmeister (3), in 1909, de- 
scribed two types of "Stauungs-blasen” 
the atrophic and hypertrophic, the respec- 
tive altered conditions of the muscular 
walls being present m the absence of in- 
filtration or calculi In 1920, Schmieden 
(104) explained the stasis present in such 
cases as due to a kinking of the junction 
of the gall-bladder neck and the cystic duct 
Two years later, John Berg (8) stated that 
biliary stasis might be due to a functional 
disorder and cited as confirmatory evidence 
the finding of hypertrophied muscular 
tissue surrounding Vater’s ampulla Simi- 
lar findings were reported later by Giordano 
and Mann (S3), Newman (89, 90), Nuboer 
(92), and Westphal (114) 

Meltzer (So) suggested, in 1917, the 
possibility of spasm of the sphincter of 
Oddi as a cause for biliary colic The 
greatest impetus to the conception of the 
functional disorders, however, has been 
due to the work of Westphal (114, 115) 
His results on innervation studies in cats 
and guinea pigs are recorded m Table I 
Upon the basis of these findings West- 
phal (1 14) classified the functional disorders 
of motility of the extra-hepatic biliary tract 
into the following types 

I Hyperkinetic Type 

The difference between the subtypes 
is dependent upon the degree of 
hypertomcity present 


TABLE i 


Nerve 

Stimulated 

Type of 
Stimulation 

| Reactions of the 

1 Clinical Type 
| of Response 

Gall Bladder 

Ampulla V 

Papilla V 


Weak electrical 
current 

Contracts 

Peristalsis manifest 

Relaxes 

Normal 


Stronger 

Tone increase, 
empties rapidly 


Not stated 

Hypermotile / 

dyskinesia 



Contracts 

Spasm 

Not stated 

Hypertonic 

dyskinesia. 

jsplanchmc 

Not stated 

Relaxes 

Relaxes 

Spasm | 

Atonic i 

dyskinesia 
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due presumably to biliary dyskinesia Best 
and Hicken (12) state, “We have found 
spastic biliary dyssynergia in 15 per cent of 
the patients in our series of 75 ” 

Although there are many more cases re- 
ported in the literature (Bronner, 21, 
cites two cases, Bufano, 22, one, Overholt, 
94, several, Newman, 89, twelve, and Rossi, 
100, one), the figures on incidence are rarely 
given 

CLINICAL FINDINGS 

The clinical picture of the spastic and 
atomc types of functional disorders of the 
extra-hepatic biliary tract have been pre- 
sented m detail by Newman (89, 90) and 


Westphal (114, 115) A brief summary of 
their findings is presented in Table II 

ROENTGENOGRAPHIC FINDINGS 

The realization of the fact that diseases 
of the biliary system are probably respon- 
sible for more cases of epigastric distress or 
gastro-intestinal dyspepsia than any other 


single cause (69, 70, 75) has led to the in- 
creasing use of cholecystography to in- 
vestigate the upper abdominal disorders 
The value of cholecystography is increased 
if examinations are made following a fatty 
meal The rate of gall-bladder evacuation 
following the fatty, or Boyden, meal (14) 
is normally quite variable (2, 20, 23), the 
average being about one and one-fourth 
hour (18, 21, 58) The tune of emptying 
is about the same m children and adult 
females but takes about twice as long in 
the adult male (18) Other things being 
equal, the larger the gall bladder, the longer 
it takes to empty (18) In peptic ulcer 
cases the rate is apt to be very rapid (21) 


In cases of dyskinesia the rate of empty- 
ing may be within normal limits, but if 
altered is usually delayed 

Serial studies after the Boyden fatty 
meal may be of considerable aid m diag- 
nosis, Bronner (21) has reported one case 
in which the common duct proved to be as 
wide as the gall-bladder shadow and an- 


TABLE H 


Characteristic 

Hypertonic Type 

Atonic Type 

1 Se\ 

Females predominate 

Females predominate 

2 Age 

Average at onset is 30 

Older 

3 Bodily habitus 

Hypersthenic 

Hyposthemc 

4 Pam 



(a) Character 

Dull, similar to mild gallstone 
colic, spasmodic 

Heavy aching sensation, continuous 

(6) Time of onset 

An hour or two after meals 

Soon after eating 

(c) Radiation 

To left and to back 

To epigastrium 

5 Nausea 

Very common 

Rare 

6 Vomiting 

Occasionally 

More often 

7 Jaundice 

Subicterus has been reported 
during attacks 

Questionable if ever present 

8 Bowel activity 

Tendency to diarrhea 

Apt to be constipated 

9 Tenderness 

Over gall bladder area 

Over epigastrium and liver 

Intubation Findings 

1 Stomach 

High acidity 

Low acidity 

2 Duodenum 

Little bilirubin 

Some bilirubin 

(a) Response to oil 

Good after prolonged latent period 

Slow flow after long pause 

(6) Response to pilocarpin 

Delay up to five minutes 

Flow without latent period 

(c) Evidence of infection 

None 

None 


There is no pathognomonic symptom, sign, or syndrome of either type of dysfunction In fact, every case is 
apt to present exceptions to the above listed characteristics (S9) 
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gests are due to disturbances in the vegeta- 
tive nerves controlling the motor functions 
of the gall bladder and the antral and 
papillary portions of the sphincter It has 
been noted clinically that neuromuscular 
dyskinesia of the extra-hepatic biliary 
tract occurs more frequently m pregnancy, 
during menstruation, or with psychic emo- 
tional states, that is, in individuals with 
an abnormal vagal stimulation (105, 115) 

Loss of function and spasm are suggested 
by Giordano and Mann (83) as the two 
possible abnormal functional conditions of 
the sphinctenc mechanism of the common 
duct They state that the former may be 
due to a lesion of the gall bladder which 
causes it to cease functioning when the 
condition present would be analogous to 
that found after cholecystectomy Spasm, 
they believe, may be initiated by reflex 
stimulation of the sphincter by a patho- 
logical lesion m one of the abdominal vis- 
cera For example, it is pointed out by 
them that the musculature of the sphincter 
has been found to be hypertrophied in 
some cases of peptic ulcer, cholecystitis 
and pancreatitis 

Boyden (IS), following his investigation 
of the phases of gall-bladder evacuation, 
described the three following types of 
biliary-tract response 

(1) The most effective type in which a 
stimulus results in a simultaneous contrac- 
tion of the gall bladder and a relaxation of 
the sphincter This produces the greatest 
flow in the shortest time and is to be con- 
sidered typical of the normal response 

(2) A relatively rare type m which the 
stimulus causes a relaxation of the gall 
bladder and sudden closure of the sphinc- 
ter This produces a temporary delay in 
emptying 

(3) In the sluggish type there is a mo- 
mentary emptying followed by slow filling, 
which, in turn, is followed by slow empty- 
ing due presumably to a hypertonic sphinc- 
ter 

Ivy and Sandblom (59) show that the 
intramural portion of the common duct can 
contract sufficiently to prevent evacuation 
of the contracting gall bladder In proof 


of the fact that the resultmg increased 
intrabiliary pressure may produce pain in 
the non-inflamed biliary tract, they offer 
two observations, the first by Westphal 
who passed a tube into the duodenum and, 
with the aid of olive oil, obtained an out- 
flow of bile Injection of pilocarpm re- 
sulted in cessation of the bile flow and 
frequently produced biliary distress which 
could be relieved by atropine Ivy and his 
co-workers made the second observation 
during their investigations of the normal 
responses to cholecystokmin In a normal 
individual, bile was obtained by duodenal 
drainage, then the flow stopped without 
evidence of distress Administration of 
cholecystokmin was followed by a copious 
flow of pancreatic juice but no bile, after 
which biliary distress soon ensued and be- 
came progressively worse Finally, it 
was necessary to pass magnesium sulphate 
into the duodenum, m order to control the 
colic, after which bile was again obtainable 
from the duodenum The authors contend 
that there was an abnormally contracted 
sphincter and that magnesium sulphate 
relaxed the spasm, as proposed by Meltzer 
(So) 

Best and Hicken (9 to 12) have reported 
five cases of dysfunction of the choledochal 
sphincter They prefer the term “dys- 
synergia” which Dorland defines as a “dis- 
turbance of muscular co-ordination”, by 
“dy skin esia” Dorland signifies an “im- 
pairment of the power of voluntary move- 
ment ” 

INCIDENCE 

Westphal (115) reported an incidence of 
5 per cent of cases exhibiting spasm of the 
sphincter of Oddi A 25 per cent incidence 
of spastic dyskinesia in stoneless cholangio- 
pathic cases was given by Umber (112) 
Aschoff (4) recorded that in 215 cholecys- 
tectomy cases there were 25 free of stones 
and that seven of the latter exhibited symp- 
toms which were thought to be due to func- 
tional disorders of the biliary tract In a 
senes of 19 normal individuals studied. 

Ivy and his co-workers (59) found three 
subjects who complamed of biliary distress 
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tis, cholangitis, cholecystitis, duodenitis, 
pancreatitis, appendicitis, and colitis, 

(4) Miscellaneous disturbances, as, for 
example, functional disorders of the stom- 
ach or colon, or nervous dyspepsia 

TREATMENT 

The treatment of the functional disorders 
has been worked out on the basis of the 
alterations m the tonicity of the system 
Hyper tome Type — Newman (89) recom- 
mends the following for cases of spastic 
distention “small, equal, and regular 
meals, and avoidance of mixtures of fats 
and starches ” The drugs he uses are 
belladonna and sodium bicarbonate He 
suggests that a guarded prognosis should 
be given in these cases smee they may be 
associated with a neurasthenia or with an 
anatomical kink (91) Lyon (69) advises 
the same regime plus duodenal drainage 
Held (50) thinks that the instillation of 25 
per cent magnesium sulphate mto the duo- 
denum and the application of heat are help- 
ful measures Atropin, papavenn, heat, and 
regulation of the diet are advocated by 
Schmieden and Niessen (105) 

Atonic Type — It has been recommended 
that the patient avoid doughy foods and 
fluids with meals, fruits and salads are 
allowed and also acid in various natural 
forms is given after meals (90) Kalk 
and Schondube (64) suggest the use of 
pituitnn, but Newman (89) beheves this 
substance is contra-indicated Westphal 
(115) advocates usmg small doses of strych- 
nine, Schmieden and Niessen (105) ad- 
vocate the use of menthol, salicylates, 
cholecystokimne, or secretin Lyon (69) 
advances the following three-item plan 

(1) Full fat diet, four meals a day with 
no skipping, 

(2) Oleic acid and drugs to relieve 
pylorospasm if it is also present, 

(3) Biliary drainage 

Without distinction as to type, the fol- 
lowing measures have been presented as 
being efficacious m relaxing a spastic 
sphincteric mechanism at the duodenal 
termination of the common duct 


(1) The removal of any reflex cause, as, 
for example, appendicitis 

(2) The use of the nitrites, especially 
amyl nitrite or glyceryl trinitrate, and the 
avoidance of codeine, dilaudid, or mor- 
phine (27) 

(3) The use of warm oil on the chole- 
dochal side of the sphincter m cases operated 
upon that have a tube m the gall bladder 
or common duct (9-12) 

(4) “Endocholedochal sphincterotomy” 
has been performed m cases of spasm of 
Oddi’s sphincter (33) 

(5) Dilatation of the sphincter, an- 
astomosis of the gall bladder and stomach 
or mtestme, cholecystectomy with choledo- 
choduodenostomy, or the latter alone* are 
other operative procedures which have 
been used to reheve patients of their dyski- - 
netic symptoms (105, 115) 

DISCUSSION OF REPORTED CASES 

There is a considerable literature (see 
bibliography) dealing with the subject of 
functional disorders of the extra-hepatic 
biliary system, yet the number of reported 
cases is relatively small and the majority of 
these are of the hypertonic or spastic type 
In general, the reports include but few 
details of the case records, very brief or no 
consideration of the differential diagnostic 
points, meager or no descriptions of the 
operative findings and of the responses to 
therapy, and practically no statistical in- 
formation 

Best and Hicken (9, 10, 11) have re- 
ported in some detail 15 cases m which 
cholangiographic studies were made by 
them Ten of these are hsted as “controls” 
because the radiopaque oil which was in- 
stilled mto the gall bladder or common duct 
flowed immediately mto the duodenum 
The remaining five cases are reported as 
examples of biliary dyssynergia because m 
each instance there was an “evanescent 
obstruction” to the outflow of the oil, due, 
accordmg to the authors, to a spasm of 
the sphmcteric mechanism of the intra- 
mural portion of the common duct In 
over fifty cases examined by them at the 
operating table, at which times the patients 
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other in which the diameter was half as 
great but still was above normal limits 
These cases exhibited typical biliary dis- 
tress and no organic lesion was found at 
operation Newman (SO) and Westphal 
(115) have made similar observations 
The \-ray findings in dyskinesia, as given 
by Newman (S9) and Westphal (115), are 
summarized in Table III 

During the last decade, there have been 
published several articles advocating the 
use of cholangiography at the operating 
table or following operations upon the 
biliary system whenever the cause for the 
biliary symptoms is obscure (42, 44, 03, 
04, 97, 107, 111) Best, Hichen, and Hunt 
(10) cite its usefulness not only in diag- 
nosing organic lesions, such as stones, . 


tectomy cases which have no external 
fistula or tube in the duct 

DIAGNOSIS 

The diagnosis of the functional disorders 
of the extra-hepatic biliary tract is far from 
simple Disturbances of secretion, absorp- 
tion and some of the motor disorders are 
not diagnosable at present The hyper- 
tonic and atonic types of dyskinesia or 
dyssynergia may be detected only by a cor- 
relation of a carefully taken history with 
the findings obtained from duodenal in- 
tubation and roentgenological studies Be- 
fore a diagnosis of a functional disorder 
is made, any possible organic explanation 
of the symptoms must be excluded Fur- 
.^•thermore, I do not believe that those cases 


table in 


Roentgenological 
Characteristics 

Hypertonic Type 

Atomc Type 

1 Concentration 

Normal 

Poor 

2 Size 

Normal 

Long and thin 

J Emptying after fatty meal 

Delayed 

May be delay ed 

4 Ducts dilated 

Reported in some cases 

Probable though none reported 

5 Stomach 

Hypersthenic and empties rapidly unless 
there is associated pylorospasm 

Hyposthemc and empties slowly 


strictures, and mucous plugs, but also m 
detecting functional disorders They con- 
sider an evanescent obstruction to the out- 
flow of the opaque medium which is in- 
stilled into the gall bladder or common 
duct as sufficient to warrant the diagnosis 
of bdiary dyssynergia in those cases with 
a history of contmumg or recurring biliary 
distress 

The results of attempts to visualize the 
bile ducts by the repeated administration 
of many small doses of the opaque gall- 
bladder salt and glucose m patients who 
have had their gall bladders removed are 
as yet not conclusive but are sufficiently 
promising to warrant further study of this 
method (38) The improvement of this 
method may make it possible to diagnose 
organic and functional disorders of the 
common duct and sphincter of Oddi by 
roentgenological methods in post-cholecys- 


presenting spasm of the sphincter on a re- 
flex basis, that is, m which the spasm is 
initiated by an orgamc lesion of one of the 
abdominal viscera, can be classified as 
true examples of bdiary dyskinesia In 
such patients, the spasm will be relieved 
when the lesion causing the abnormal 
bdiary symptoms is cured 

The following conditions should be con- 
sidered in the differential diagnosis of the 
dysfunctions of the extra-hepatic biliary 
tract 

(1) Congenital ddatation of the com- 
mon duct, which may be enormous (105, 
120), must not be confused with ddatation 
due to spasm of the sphincter, 

(2) Obstructive lesions of the bdiary 
ducts due to strictures, kinks, mucous 
plugs, and inspissated bde and as a result 
of external pressure on the ducts, 

(3) Inflammatory lesions such as hepati- 
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function By far the majority of inves- 
tigators, however, support the con- 
trary school of thought which contends 
that the proper functioning of the extra- 
hepatic biliary tract is m large measure 
dependent upon its intrinsic musculature 
It seems unlikely that a hollow viscus, 
such as the gall bladder, with walls con- 
taining smooth muscle of adequate amount 
to empty it, would not be able to expel 
its contents through the contraction of 
its walls Furthermore, there is ex- 
perimental and cluneal proof that gall- 
bladder evacuation is dependent upon in- 
trinsic forces, and that the intramural por- 
tion of the common duct is an important 
sphinctenc mechanism concerned with 
evacuation The mtraduodenal pressure 
acting upon that portion of the common 
duct lying beneath the duodenal mucosa is 
probably an accessory factor in the regula- 
tion of the choledochoduodenal mechanism 
The gall bladder and sphincter of Oddi 
are correlated m their activities by a com- 
mon innervation so that the gall bladder 
may fill with bile, store the same until 
needed, and then slowly discharge it mto 
the duodenum during the period of diges- 
tion The three important factors upon 
which the discharge of bile depends are the 
secretory pressure of the liver, the con- 
tractility of the gall bladder, and the 
sphinctenc action of the intramural por- 
tion of the common bile duct 

From the evidence available to date, it 
would seem that functional disorders of 
the extra-hepatic biliary tract are relatively 
rare, especially if those due to associated 
orgamc lesions are excluded The physio- 
logical disturbances that can be diagnosed 
are the hypertonic and atonic types of 
motor disorders — the former is more fre- 
quent and is usually exhibited as a spas- 
ticity of the sphinctenc mechanism 

The symptoms of the spastic disorders 
are similar to those of a case of mild gall- 
stone cohc, while a case of gastro mtestmal 
dyspepsia is simulated in the atonic forms 
of dysfunetioning 

The diagnosis depends upon a careful 
correlation of the findings of the history, 


duodenal intubation, and roentgenological 
studies The most significant cholecys- 
tographic evidence is found only if serial 
studies are made following ingestion of the 
fatty meal At present, definite precau- 
tions must be observed m evaluatmg the 
cholangiographic findings because sufficient 
experimental investigation has not been 
undertaken m order to deter min e the range 
or variability of the normal responses 
Treatment of the different disorders is 
both medical and surgical , final standardi- 
zation of definite therapeutic regimes is 
a matter of the future 

Criticism of the reported cases of biliary 
dyskinesia or dyssynergia has been made 
not so much to deny the existence qf the 
functional disorders as to be an mcentive 
to additional and more critical studies of 
the extra-hepatic biliary system 
450 Sutter St 
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were under the influence of spinal anes- 
thesia, there was no immediate discharge of 
the oil mto the duodenum (12) 

In practically all of their 15 cases, the 
symptoms present and the dilatation of the 
common duct as well as the transient delay 
m emptying present only in the five “dys- 
synergic” cases are explainable by the gross 
pathologic lesions found at operation or on 
a basis of the operative procedures under- 
taken Infection, stones, or both were 
found at operation in the five cases exhibit- 
ing evanescent obstruction to the outflow 
of the instilled oil, furthermore, the gall 
bladder had been or was removed m four 
cases, drained m the fifth The common 
duct was found to be dilated at operation 
in four, was explored in five, and a tube 
was inserted into the common duct in 
four cases (0-11) 

It has been shown that after cholecys- 
tectomy, “the process producing dilatation 
of the ducts is maintained until the biliary 
tract will contain as much bile as the gall 
bladder, or more often, until the sphincter 
itself becomes dilated and is not able to 


Hicken are correct m the interpretation 
of their findings, spasm would have to be 
present in all cases in which the cystic 
and common ducts are visualized following 
the fatty meal This seems to me to be 
very unlikely 

In several of their reported cases, the 
spasm supposedly present has been re- 
laxed and has remained so following the 
single instillation of warm oil on the 
choledochal side of the sphincter As a 
rule, spasm of the other sphincters of the 
gastro-mtestmal tract, unless psychic, does 
not disappearpermanently with comparable 
treatment In fact, these results suggest 
the washing out of a small plug of mucus or 
inspissated bile by the oil instilled mto the 
common duct rather than spasm 

SUMMARY AND CONCLUSIONS 

This paper is presented m the hope that 
a better understanding of the normal and 
abnormal anatomy and physiology of the 
extra-hepatic biliary tract will result in 
better diagnoses and more efficacious treat- 
ment of the various biliary disorders In 


withstand its normal pressure” (77) It 
also has been noted that immediately 
following the removal of the gall bladder 
the sphincter is paralyzed (59, 77, 119) 
The sphincter remains hypotonic after- 
ward, regams its former tonus, or becomes 
spastic (b5, 101) Dependent upon the 
nature of the end-result, the discharge of 


bile will be either a continuous dribble or 
occur by spurts (83, 9S, 101) This van- 
abdity of responses will satisfactory ex- 
plain the fact that Best and Hicken found 
ten of their cases which discharged the oil 
immediately and five which showed a transi- 
tory or evanescent delay of the outflow 
In then "control” cases the open, relaxed, 
or hypotonic sphincter allowed the oil to 
dram out immediately, in the five other 


eases the tonus of the sphincter was re- 
gamed sufficiently to hold the oil back m 
the ducts long enough so that the latter 
could be visualized Bronner (21) has re- 
ported a filling and visualization of the 
ducts m a large percentage of normal 
. , a-r.oT-ofnrp if Best and 


the past, the functional disturbances re- 
ceived little or no attention, and because 
of this, unsatisfactory end-results of the 
different forms of therapy were all too 
common Many different explanations 
have been given at various times to account 
for the persistence of the old symptoms or 
for the new complaints arising following 
operations upon the extra-hepatic biliary 
tract Adhesions, anatomical kinks, plugs 
of mucus or inspissated bde, strictures or 
external pressure undoubtedly have been 
responsible m the majority of such cases 
for the patient’s complaints In the re- 
mainder, the symptoms were not account- 
able for on the basis of the above organic 
lesions They are explainable, however, 
by the presence of functional disorders, 
most of which are disorders of motility 
A few workers have denied the gall- 
bladder musculature any motility and 
though some of these workers admit the 
existence of a sphmctenc mechanism at 
the duodenal termination of the common 
bde duct, they all deny it any significant 
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THE EXAMINATION OF CRANIAL SKIAGRAMS 
AND THE DYSPLASTIC TYPES FOUND 

T THE time this work was under - 
||v taken, there had been studied by 
^ Rowe and his colleagues some four 
thousand cases, in which, after a thorough 
investigation (4), a diagnosis had been ar- 
rived at Many of them had been studied 
for more than one period, in the course of 
several years, and amongst these were some 
in whose cranial skiagrams changes could 
be seen to have occurred with the passage 
of tune, this was of special value in the 
case of children and adolescents 

Although routine skiagrams are taken 
in all cases, it was to be regretted that 
many of the earlier films had been de- 
stroyed, but there remained for study skia- 
grams of 2,950 cases In each there was, 
in addition to a lateral skiagram, a postero- 
antenor view taken in the Caldwell posi- 
tion, which projects the shadow of the 
petrous portion of the temporal bone into 
the lower part of the orbit and upper part 
of the maxillary antrum In this latter 
position, therefore, the frontal sinuses, nasal 
fossae and septum, and the greater part of 
the maxillary antra can be seen clearly 
The films were studied, only the age and 
sex of the patient being known No case 
was classed as abnormal unless two ob- 
servers were of that opinion The details 
upon which the opinion was based were 
recorded, and, thereafter, the final case- 
diagnosis was supphed, and the cranial 
findings discussed in the fight of the full 
history and physiological data available 
Standards of Judgment m the Examination 
of Cranial Skiagrams — In mew of the wide 

1 Part I was published in R\diolog\ July 1935, 
29, 135 

* Deceased Dec 0 1934 


variations m size and proportions in human 
crania that are known to occur, apart from 
the great differences indubitably due 
to age, sex, family, race, environment, 
and disease, and looking on the skull as 
a record, not only of dimensional growth, 
but more especially of development, the 
necessity at once arose of deciding on what 
evidence it might reasonably be assumed 
that there was present, in a given case, 
such a variation, in pattern or dimension, 
from what is currently found as to be sig- 
nificant of disturbance of the growth-con- 
trolling processes m that individual 

It was obvious, of course, that such 
evidence could not be estimated with any 
high degree of accuracy, could m no sense 
be “cramometnc,” in view of the nature 
of the material under survey The cra- 
nial skiagram as a basis of judgment could 
be expected to serve only as an approxi- 
mation, distortion to some extent being 
inevitable There are, however, advan- 
tages which more than counterbalance the 
defects The skiagrams were records of 
patients studied in the past, who in the great 
majority of cases could not be reached 
again for cramometnc study, and as a 
clinical method of secunng data, in its 
ease and rapidity, it was preferable to 
the tedious and highly speciahzed tech- 
nic of craniometry There was even an 
advantage in not seemg the patient person- 
ally, m the avoidance of the acquisition 
of cluneal impressions from other sources, 
which might have biased judgment The 
chief advantage, however, lay in the fact 
that the roentgenologic examination is 
the only method by which, in the living, 
architectural structure can be seen and 
the degree of calcification reliably es- 
timated Also, relatn e proportions m 
size, in deeply placed structures, not sus- 
ceptible to cramometnc measurement, be- 
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increase in size of the face is at least three 
times as great as the increase undergone 
by the brain-case, so that their velocities 
of growth are by no means either equal 
or synchronous Over 75 per cent of the 
total increase of the bram-case has taken 
place by the seventh year, and nearly all 
of it by the fourteenth year, after which 
it continues to grow slowly until about the 
twentieth year There are thus two pe- 
riods of progressive decrease in bram-case 
growth velocity During the first the 
face, which, steadily growing coincident 
with the eruption of the permanent teeth, 
grows relatively faster and gams upon the 
bram-case, while the facial changes asso- 
ciated with puberty cause it to catch up 
still further throughout the remainder of 
the second decade, this latter change be- 
ing more marked in males Brash’s state- 
ment is based on measurements from widely 
diverse sources In the growth of the 
face itself, the chief change is m the pro- 
portion of the length to the breadth, so 
that the facial index, which expresses 
length as a percentage of breadth, nses 
from 86 per cent at the sixth year to 90 6 
per cent in the adult 

Next for consideration m the lateral 
skiagram and of great importance is the 
calvarial contour 

Apart from the variations m its shape, 
dependent upon the cephahc index of 
the individual, which most visibly affects 
the occipital part where dohchocephaly 
is most clearly seen, the contour is so in- 
fluenced by age and sex that its form may 
greatly help to throw hght on these facts 
when they have not been made available 
Before the age of puberty there is apt to 
be little difference with sex Anteriorly, 
in childhood the contour rises almost verti- 
cally, and m certain cases may even seem 
to overhang slightly, owing to the domi- 
nating prominence of the frontal emi- 
nences m the earlier years, when the 
glabella and the. superciliary regions are 
as yet unmarked, and when the upper or- 
bital margin is seen as sharp, while at 
the nasion there is a well marked incisura 
In childhood the cune of the squama 



of the frontal bone, from the vertical to 
the more or less horizontal direction, is 
well rounded and somewhat more obtuse 
than a right-angle and reaches to about 
the bregma, the remainder of the vault 
bemg somewhat flattened as it rises to 
the vertex With growth, and especially 
after adolescence in males, a profound 
change takes place m this anterior part 
of the contour, as part of a complicated 
adjustment incidental to associated changes 
m the masticatory part of the face Ac- 
cording to Tracy (32), the contour changes 
are chiefly m the forehead and in the occip- 
ital bone, behind the foramen magnum 
She showed that the parietal bone m the 
child grows forward till about the tenth 
year, when no further forward growth takes 
place at the coronal suture Thereafter, 
the direction of growth m the parietal 
bone is backward, while the frontal bone 
tilts, so that what was once the most promi- 
nent part of the forehead becomes less 
prominent than the glabella 

Keith and Campion (33), concluded that 
this tilting or rotatory movement of the 
frontal bone as a whole is produced by 
growth changes in the coronal suture, new 
bone bemg laid down m the suture 
margin above, while below, under cover 
of the temporalis muscle, resorption occurs 
and the parietal edge of the suture moves 
forward Any failure of growth — or 
overgrowth — in any of the component 
parts of the base of the skull cannot occur 
without affecting profoundly the calvarial 
contour, and producing a definite degree 
of cranial dysplasia, of which the calvarial 
change is usually the most apparent ex- 
pression 

In the post-pubertal period there is 
also a gam m vertical height of the bram- 
case, measured above the ponon, which 
is more marked in males and helps to 
distinguish male from female crania The 
female usually retains something of the 
flat quality of childhood m the vault con- 
tour as well as in the brow outhne A 
similar difference is found m the occipital 
part of the calvarial contour, where in 
the adolescent male growth produces a 
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come apparent, and all these data, simul- 
taneously acquired, tram the eye pro- 
gressively in their integration, and lay 
the basis for a judgment that is much 
more surely founded than a vague clinical 
impressionism 

It was to be anticipated that the es- 
timate of the degree of differential growth 
or development would be more informative 
than that of mere dimensional growth 
Todd and Schueihher (2 ( 1), have defined 
development m the skull as “differential- 
time-growth, invoking time as a fourth 
dimension, its characteristic being the 
adjustment implied by adjacent areas 
undergoing growth of different velocities ” 
That different component parts of the 
cramum and especially of the face, have 
different periods of active growth and 
different growth velocities is a fact that 
has long been recognized A knowledge 
of the “time-tied” characteristics of the 
different cranial components is of the great- 
est importance in assessing the degree, 
not only of dimensional but especially 
of developmental growth in a skull at 
any given age, for it must be kept in mind 
that the two may not be synchronously 
active, and that differential growth may 
be most marked, normally, when general 
dimensional growth is least, an example 
of which arc those facial changes which 
occur m the male face m late adolescence 
The great practical value of this "time- 
tied” quality of cranial growth, to the 
clinician, lies in the fact that should there 
occur during growth, for any reason, a 
period of transitory over-activity, of 
greater or lesser length, the structures 
normally growing actively during such 
period will be the most affected, and mal- 
adjustment may occur with adjacent 
structures, whose growth at the time is less 
active This local overgrowth and the 
mat-adjustment it produces will remain 
throughout life as a record, not only of the 
degree of the growth disturbance, but of the 
time at which it took place 

The converse also is true, as Todd (oUJ 
points out in connection with the failure 
of thyroxin feeding to make good the cra- 


nial defects produced by thyroidectomy in 
the growing sheep “The date having 
passed for certain features of develop- 
mental growth without their appearance, 
these particular expressions are eliminated 
from the growth pattern — the missing de- 
tails are lost for good ” Apart from the 
“elimination 1 ' of certain features of cranial 
development, which results from thy- 
roidectomy and more especially from hypo- 
physectomy, there are many factors which 
may, temporarily or permanently, alter 
the differential growth pattern of the 
skull 

The Lateral Skiagram — The size of the 
skull, and the size of the face relative to 
the brain-case, are best appreciated from 
lateral skiagrams Since these were taken 
routinely on a standard size film, an ap- 
proximate idea of size could be secured 
from the area covered by the lateral pro- 
jection, age and sex being taken into con- 
sideration This impression of size can 
be better judged when 8 X 10 in films 
are routinely used rather than larger films, 
as the outlme is nearer the margins of 
the film When two crania are of equal 
circumference the lateral projection of 
the dolichocephalic will give an impression 
of larger size than in the brachycephahc, 
but whether a deduction or addition should 
be made in judging the size can be seen 
by reference to the postero-antenor pro- 
jection, indicating to which type a skull 
belongs Clearly this impression of size 
is of value m only extreme cases when it 
may be obvious that a given head is un- 
doubtedly "large” or "small ” 

Of greater value, in the lateral view, is 
the impression of proportionate size be- 
tween brain-case and face, the line of 
division being from the external auditory 
meatus to the supra-glabellar fossa This 
proportion is dependent on age, sex, and 
the degree of development and con- 
dition of the dentition According to 
Brash (31), in the adult the face represents 
about one-half of the bulk of the whole 
skull, whereas at birth it is about an eighth 
From birth to adult size the brain-case in- 
creases in size about four times, while the 
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skiagram a datum of judgment of the 
greatest value It has to be kept m mind, 
however, that distortion is inevitably 
present m the skiagram, an important 
factor m this being the distance of the 
vault from the film, for which reason we 
now prefer for the lateral skiagram the 
use of the Lysholm grid, which means 
the interposition of a thickness of only 
5 mm between the head and the cassette 

An example of the actual degree of dis- 
tortion found m the skiagram of a cal- 
varia, taken with the standard technic 
used in this laboratory, may be cited here, 
the abnormal specimen shown m Figure 
10 (Part I) being used The film lay m 
the cassette 4 mm beneath the tube-side 
surface Above the cassette was a Lysholm 
grid 5 mm thick, and above this was sup- 
ported the calvaria m true lateral position, 
and just clearing the grid The anode-film 
distance was 30 m , the tube being cen- 
tered over the estimated position of the sella 
turcica 

The calvaria had previously been marked 
with penal at eight corresponding sites 
on both the outer and inner tables (Table 
I), and at these, small pieces of fine lead 


TABLE i 

1 Glabella 16 25 mm 16 5 rum 1 5 % plus 

2 V. Glabella- 


bregma. 12 05 

3 V> Glabella 

bregma 10 90 

4 Bregma 9 8 

5 '/» Bregma- 

lambda 10 2 

6 l /i Bregma- 

lambda 12 0 

7 */< Bregma- 

lambda 11 45 

8 Lambda* 11 8 


12 

0 4 % less 

11 0 

0 9% plus 

10 0 

2 04% plus 

10 5 

2 94% plus 

12 0 


11 50 

0 43% plus 

12 5 

5 9 % plus 


* The greater distortion at the lambda is possibly 
due to the centering of the tube over the sella, i e , 
font ard of the center of the calvaria 


wire had been closely applied to the bone 
m the median sagittal plane, thus de- 
limiting in the skiagram the actual thick- 
ness of the cranium at the eight sites 

One observer measured on the film the 
intervals between the inner limits of the 
shadows of the eight pairs of wire frag- 
ments, reading to a tenth of a millimeter on 


a preasion shde micrometer, while another 
independently measured with an anvil mi- 
crometer the exact thickness of the skull at 
the pencil marks (Table I) Thus we made 
it a practice to consider the possibility of a 
distortion of roughly 10 per cent That 
a calvaria actually 5 mm thick should 
be made to appear even 6 mm , is not 
a serious matter 

Beadles (22), who worked with necropsy 
material and whose measurements were 
consequently made at the saw cut and 
not m the sagittal plane along the vault, 
accepted as normal calvarial thicknesses 
varying “roughly” from an eighth to a 
quarter of an inch, but where he did not 
indicate except at the parietal eminences, 
where thicknesses of from two to three six- 
teenths of an inch were regarded as normal 
He held the male cranium to be somewhat 
thicker than the female and beheved that 
there is a tendency to increasing thickness 
with age From his autopsy measure- 
ments and those of three other authors — m 
all, well over two thousand cases — he con- 
cluded that in the insane there was a 
much greater want of symmetry of out- 
line in the cranium and a much greater 
variation m thickness than m the sane 

Keith (21), took the normal calvarial 
thickness to vary from 5 to 7 millimeters 
Todd (37), from 448 male white crania 
accurately measured, gives the following 
averages for adults glabellar area, 11 3 
mm , vertex, 5 9 mm , euryon (parietal 
eminence), 3 6 mm , opistluon (posterior 
margin of foramen magnum), 5 7 mm He 
found that the cranial thickness does in- 
crease slightly with age, up to sixty years, 
but thereafter there is no real evidence of 
any normal change He found no evi- 
dence to support the old view that the skull 
becomes fighter with age He did find, 
however, evidence of “sporadic thickening 
of the cranium” after fifty, and also evi- 
dence that the frontal smuses, which enter 
mto his glabellar measurement and show 
extreme individual variability, do not 
appreaably increase in size during adult 
life He found that skull thickness was 
of the same high order of variability as 
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greater bulging behind the foramen mag- 
num, the fossce surrounding the cruciate 
eminence becoming more deeply convex 
outward, the sagittal sulcus deeper, and 
the mternal occipital crest and pro- 
tuberance more prominent In the occipi- 
tal contour, however, the external changes 
associated with the passage from youth to 
manhood are more easily seen, and coin- 
cide with the final cessation of brain growth 
There is marked growth of the nuchal 
muscles, so that the prominent occiput of 
boyhood disappears, the curved lines be- 
come more pronunent, and the external 
occipital protuberance and the mastoid 
processes become considerably better de- 
veloped In the female these changes are 
less well marked as a rule 
In acromegaly this natural transition 
may be carried to an extreme degree, the 
external protuberance and the curved lines 
being not only greatly increased by de- 
posit of new bone, but even being carried 
upward and backward on the occipital 
squama as much as from S to 10 millimeters 
This movement may even change the 
direction of the superior curved line, making 
it more oblique to the horizontal plane of 
the skull The degree of this backward 
movement can sometimes be brought out 
by comparing the level of the external 
protuberance with the internal Ordi- 
narily, they are practically opposite each 
other on their respective surfaces of the 
bone, whereas m marked increase of nuchal 
attachment the external protuberance may 
be observed distinctly to be more highly 
placed than the mternal 
The occipital contour is profoundly 
altered in certain dysplastic conditions 
It is here that there occurs the chief cra- 
nial lesion in achondroplasia According 
to Keith (34), the cartilaginous part of 
the occipital bone in the achondroplastic 
is not only small at birth, but reaches 
maturity precociously Thus the part 
of the squama above the curved hues, 
which alone is developed in membrane, 
comes to form the major part of the squama, 
and since the cartilaginous part fails to 
grow and becomes too small to accommo- 


date a cerebellum of normal size, the grow- 
ing contents may push up the tentorial at- 
tachment till it comes to he at the lambda 
Also m acrocephahc crania there is 
shortemng of the posterior fossa of the 
skull, with distortion of the occipital con- 
tour, together with a similar deformity 
of the anterior fossa, due to an arrest of 
growth at the spheno-ethmoidal junction 
Compensatory growth upward results in 
“tower skull " Keith (34), describes two 
variations of this condition — “fronto- 
cephaly,” m which the posterior fossa 
is small and the anterior large, compen- 
satory growth having gone frontalward, 
and “opisthocephaly,” in which the pos- 
terior fossa is large and the anterior small, 
so that compensatory growth produces 
height at the vertex and an effect of marked 
prognathism He points out that such 
dysplasias m the cranium are part of a 
general dystrophy affecting the whole 
body and suspects an endocrine etiology 
Premature sutural synostosis is also a 
feature in these conditions, in which 
connection it is interesting to note that 
Bolk (35) suggests the possibility of very 
early closure of the sagittal suture being 
the cause of the condition known as 
“scaphocephaly ” 

Finally, the occipital contour, like the 
rest of the calvarial contour, may remain 
infantile and undifferentiated, as is seen 
m crania m progeria (36), cretinism, and 
dwarfism of pituitary origin 

Thickness and Structure of the Calvaria 
— In conjunction with the study of the 
calvarial contour, in the lateral skiagram, 
the thickn ess of the cranium m its different 
parts and its architectural structure the 
first in large measure depending on the 
second — require consideration Despite 
the facts that cranial thickness is known 
to vary markedly, not only between 
crania but in different parts of the same 
cranium, that there are also variations 
with age and sex, and that authoritative 
figures for average thickness at specific 
sites are by no means abundant, we have 
found the impression of cranial thickness 
and structure derived from the lateral 
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mode of growth m bone, a view with 
which Hunter disagreed 

Such diploic expansion in marked de- 
gree, with increased vascularity, is a char- 
acteristic early change m acromegaly, 
and in a previous paper (28a) one of us 
(H M ) showed that, in the white rat, the 
operation of hypophysectomy in the young 
animal is rapidly followed by disappear- 
ance, m the skiagram, of the diploic table 
from a considerable portion of the cal- 
varia, and that this can rapidly be restored 
by the administration of a purified soma- 
totropic hormone from the anterior hy- 
pophysis From the point of view r of es- 
timating the present or past growth ac- 
tivity in any calvaria, we have found the 
amount of diploe, seen m the skiagram, 
relative to the thickness of the other two 
tables to be a guide of the first importance 
The presence of diploe as a rule cannot 
be detected in the lateral skiagram until 
about the second year of life, when the in- 
creasing differentiation of the other two 
tables leaves a fine radioparent zone be- 
tween them With the rapid growth of 
the skull in the early years of childhood, 
the degree of calcification m the other two 
tables remaining low, the relative amount 
of diploe increases and it forms a consider- 
able part of the total thickness of the bone 
This fact is of considerable practical im- 
portance, for when the diploic table is 
poorly developed, either from aplasia of its 
own constituent structure, or when it suffers 
secondarily from obliteration by pressure 
from within the skull, the outer and inner 
tables come to he closer to each other 
over the convexities of the cerebral con- 
volutions, thus producing in the skiagram 
the appearance known as “convolutional 
impressions” or “convolutional atrophy ” 
These by their presence may indicate in- 
creased intracranial pressure, m which 
case in the young there will usually be 
spreading of sutures, or mere absence 
of vigorous growth in the calvarial bones, 
which may or may not be significant The 
condition may be seen in a number of 
joung crania in winch it means no more 
than that the skull is thin 


The changes m the diploe of the frontal 
bone are of special importance since not 
only are they greater in amount than else- 
where in the calvaria but it would appear 
that the progress of both normal and ab- 
normal growth finds in it a more immediate 
and permanent expression. The reason 
for this may possibly he m a relatively 
more unstable growth pattern produced by 
a tram of both phylogenetic and onto- 
genetic circumstances In man it has 
had to adjust to a very recent and a much 
more extensive increase in frontal pole 
neopalhum than m any other primate, 
and the time necessary for this new pattern, 
acquired m evolution, to become fixed 
may not yet have elapsed Superimposed 
upon this potential weakness are the pro- 
longed and complex adjustments necessary 
to meet the needs of a bram that grows 
early and rapidly, and of a masticatory 
apparatus that grows m one sense even 
more vigorously but non-synchronously 
with the bram 

During the period of lagging dimensional 
growth of the bram-case, that goes on from 
puberty, it has progressively to consolidate 
its structure to final adult form, the achieve- 
ment of which is signalled by the first spurt 
of suture closure Structurally this con- 
solidation consists of the building up of 
adequate inner and outer tables on the 
framework of the middle, after which an 
adequate diploic remainder fulfills the per- 
manent cuculatory vascular and hemato- 
poietic functions Throughout the whole 
of its growth and differentiation and there- 
after all three tables are plastic All reflect 
the level of general calcium metabohsm 
m so far as the reserve may be increased 
or diminished, and in this sense may be 
used as an index The middle table, m 
addition, may show trabecular resorption 
as a result of hematopoiesis, a fact that 
must be borne m mind, especially m chil- 
dren, when it is important not to mistake 
for evidences of overgrowth what is a re- 
action to an anemia At adolescence girls 
are usually ahead of boys in differentiating 
and consolidating the calvarial bones, but 
m them the bone is normally somewhat 
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he had demonstrated in scalp thickness 
(3S), from which he concluded that “it 
could not be under specific natural con- 
trol as many dimensions seem to be ” 
Krause (39), in 1S79, gave the thickness 
of the e\ternal occipital protuberance as 
about 15 mm , but this, depending as it 
so largely does on muscular action, is ex- 
tremely variable and not of great sig- 
nificance with reference to the thickness of 
the rest of the calvaria 
In the lateral skiagram the adult cal- 
varia is thickest in front just above the 
frontal sinuses, and from this point it 
gradually tapers off progressively to the 
coronal suture It is common to note a 
slight diminution m thickness, appearing 
almost like a local buckling of the inner 
table, at the curve of the brow where the 
direction passes from vertical to horizontal 
The thickness is somewhat less at the coro- 
nal suture and continues so in the an- 
terior part of the parietal bone, again in- 
creasing toward the vertex and especially 
as the lambdoid suture is reached Here 
the eye is apt to be deceived as to the thick- 
ness by the super-imposition of shadows 
produced by varying degrees of curvature 
in the flatter occipital part, especially if 
there is marked asymmetry in this re- 
gion The variation in thickness, as the 


seen in skiagrams of very vascular, some- 
what poorly calcified crania, found mostly 
in youth and characterized by a relative 
increase in diploe Before closure of the 
sutures they are confined to the bones 
they drain, but after union, when the 
sutures are “obliterated” they anastomose 
with those in adjacent bones and increase 
in size, except m the case of the occipital 
group which are confined to that bone (40) 
Their pouch-hke dilatations can some- 
times be seen like lacuna m the diploe of 
the frontal and parietal bones, and when 
large may be mistaken for local patho- 
logical conditions 

The blood supply of the outer table is 
from the vessels in the deep layer of the 
periosteum, that of the inner from those 
in the endosteal layer of the dura Growth 
in the bones of the vault, as in all cranial 
bones, is much more a matter of surface 
resorption and deposition than of addition 
at suture lines, as was clearly proved by the 
evidence found in the frontal and parietal 
bones of pigs fed with madder m early 
growth by Brash (31), a fact which, as 
that author points out, had been presumed 
by Senff, in 1S01, when he applied the 
principles of bone growth enunciated by 
Hunter to explain growth in the flat cranial 
bones and the development of the frontal 


calvanal contour is followed backward, and sphenoid sinuses 


is characteristic, and absence of this varia- 
tion, as when the whole contour appears 
to have the same regular thickness, usually 
connotes a pathological change 

Structurally, the three tables of the nor- 
mal calvaria are usually clearly distin- 
guishable as far back as the mion or even 
somewhat beyond For the greater part 
they appear as three zones markedly dif- 
ferentiated m density, the inner table being 
highly radiopaque compared with the 
outer table, which m turn is considerably 
denser than the diploe, the red-marrow 
filled cancellous tissue which is comparable 
to the medullary cavity of a long bone It 
contains the vascular return bed, the large 
diploic veins lying in channels in the can- 
cellous bone with irregular pouch-like 
dilatations, both of which can sometimes be 


During active growth m bone it is ax- 
iomatic that wherever there is activity 
there is found a high degree of vascularity , 
there is decalcifieation around existing 
vascular channels so that these are opened 
up and cellular activity is increased The 
effect of this in calvanal bones is absolutely, 
and for a time also relatively, to increase 
the amount of diploe, and by the process 
of resorption-deposition to enlarge or 
“expand” the mtertrabecular spaces, so 
that one is justified, for convenience of 
description of a diploe which has passed 
through this process m a marked de- 
gree, to use the term “diploic expansion, 
it being clearly understood that the term 
does not mean that type of “interstitial 
expansion” of bone which Duhamel in the 
eighteenth century held to be the basic 
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tween the adjacent bones, which are still 
poorly calcified 

At this time, the radioparent zone be- 
tween the adjacent bones is relatively at 
its widest, the degree of calcification at 
the margins of the bones being somewhat 
less than elsewhere in them Serrations 
and denticulations are at first not apparent 
at the coronal, and only poorly defined m 
the lambdoidal, suture The increasing 
calcification that comes with growth in- 
creases definition, particularly in the 
lambdoidal whose deep denticulations be- 
come very prominent, especially at the 
lateral angles of the occipital bone, where 
they provide a marked contrast with the 
much less serrated occipito-mastoid suture 
A fact that contributes to the clear defi- 
nition of the lambdoidal suture lies in 
the bevelling of the inner table of the oc- 
cipital and outer table of the parietal, 
bringing the axis of the suture from inner 
to outer table almost parallel to the path 
of the rays 

The coronal suture, except m the pars 
bregmatica, is not so easily seen The 
part of it dose to the median sagittal plane, 
due to bevelling of the inner table of the 
frontal bone and of the outer table of the 
parietal bones, appears as an obhquely 
placed radioparent zone running backward 
and upward from inner to outer table 
Some serrations are visible in the upper 
part of the pars complicata, but lower down, 
owing to the marked bevelling of the outer 
table of the frontal and inner table of the 
panetals, and to the fact that m this site 
the bones are naturally thinner and hence 
relatively over-penetrated, the definition 
of the suture in most skiagrams is poor In 
the second decade, evidence of changes 
preparatory to suture closure are often 
seen in the upper part of the suture— a 
tortuous area of increased density in- 
dicating the serrations This to the casual 
observer ma) indicate dosure, but care- 
ful inspection preferably of stereoscopic 
skiagrams, will show that the suture is 
still visible as a fine radioparent line in 
the denser area 

It is not possible in the skiagram to dis- 


tinguish between dosure of ectocramal 
and endocramal sutures, and this is not 
a matter of importance smce, according 
to Todd and Lyon, on whose exhaustive 
study of endocramal and ectocramal suture 
closure we rely for our standards in this 
question (41, 42), found that closure in 
general makes itself evident on both as- 
pects of the skull at one and the same date 
They pomt out that the behef that 
endocramal closure precedes ectocramal 
is without real foundation They found 
there was an orderly sequence m the prog- 
ress of suture closure and that sex, race, 
cephalic mdex, and cramal capacity affect 
this age sequency only in minor degree 
or not at all The sequence is sagittal, 
coronal, and lambdoidal, and the years 
from 26 to 30 form the period of election 
for both ectocramal and endocramal closure 
but that time-linkage is more obvious in 
the progress of endocramal umon 

The first suture to close m the human 
cranium is the metopic, umon m which 
coincides with the time at which the dif- 
ferent parts of the occipital unite with each 
other, i e , about the fourth year The 
significance of this is apparent 

Next, about the eighteenth to twentieth 
year the synchondroses of the cramal base 
— notably the spheno-occipital or basal 
suture — close Bolk takes tins closure 
of the latter as the criterion of the “adult” 
condition of any individual skull This 
is quickly followed by the onset of closure 
of the most primitive part of the vault 
The Sagittal Suture — Todd and Lyon, 
in studying closure in this suture, divide 
it into four parts They found that the 
first closure occurs on the outside of the 
skull in the pars obelica (the part associ- 
ated with the parietal foramina), situated 
between the pars lambdica and pars vertieis, 
at the age of 20, closure on the inner aspect 
of this part following about a year later, 
by which time closure has also begun on 
the outer aspects of the pars lambdica and 
pars vertieis By the end of the twenty- 
third year it has spread to the inner aspect 
of all the other parts of the suture, while at 
the outer aspect of the pars bregmatica there 
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less thick and there is a somewhat earlier 
acquisition of a dense inner table Es- 
pecially throughout the latter part of 
the second decade the male calvaria con- 
tinues to grow and differentiate 
As the inner table becomes fully grown 
attachments of the fak are better seen 
and add apparent thickness to the inner 
table, especially in front at the frontal 
crest Also the meningeal grooves become 
more apparent If, however, the calcify- 
ing process is excessn e, it may extensiv ely 
m\ ade the attached border of the fak on 
the one hand, or the diploe may become 
impregnated with calcium, producing a 
condition of sclerosis of the ealvana This 
is more frequent in women and increases 
with advancing years Thus the appear- 
ance and thickness of diploe in the skia- 
gram largely depends on the degree of cal- 
cification of the inner table The converse 
also is true 

We have observed, for instance, during 
the adolescent years when remodelling 
is taking place actively in the glabellar 
region, with resorption of trabecula: oc- 
curring ahead of the advancing frontal 
sinus, that the diploe just above the 


are not visible, although the meningeal 
grooves may be faintly apparent While 
its dimensional growth is excessive it is 
obvious that such a ealvana is poorly dif- 
ferentiated That such diploe is very vas 
cular and actum m growth is almost eer 
tain, but although the possibility does 
anse that it may subsequently undergo 
normal differentiation, we are for the pres- 
ent inclined to regard it as a permanent 
hyperplastic manifestation because of its 
great structural similarity — in fact, ap- 
parent identity — to that found in Type 1 
acromegaly, and because we have found 
it persisting in late life m crania showing 
other evidences of a past stage of hyper- 
pituitarism Whether it may occur as a 
transient stage, in growth, subsequently 
undergoing differentiation to normal struc- 
ture, can be settled only by following such 
a case in a senes of skiagrams, from 
the time of first recognition to well into 
adult life We feel that we are further 
justified m regarding crania presenting 
such hyperplastic diploe as abnormal by 
the fact that it is m this type of young eal- 
vana that we have observed those cases 
of premature synostosis of the coronal 


sinus is not only increased in amount, 
thickening the bone, but that its structure 
appears finely cancellous or “lava-like,” 
the upper part of the bone being inade- 
quately differentiated This would appear 
to be entirely normal It is not uncommon, 
however, at this age, especially m over- 
growing adolescents, to find the greater 
part of the ealvana showing this lava-like 
diploe In such cases the inner table is 
usually thin and poorly calcified, so that 
on the more lateral portions of the frontal 
and panetal bones, this lava-like diploe 
registers through the inner table and gives 
to the bone a mottled appearance In 
such a skiagram the inner table is only a 
fine opaque line, the outer table is scarcely 
visible, and the cranium seems almost 
homogeneous in structure throughout its 
thickness — which thickness seems con- 
stant in all the calvarial bones Such a 
skull, even at a very early age, never shows 
convolutional markings, the diploic veins 


suture which we shall presently discuss 
Condition of the Vault Sutures — It would 
appear that there is some relationship be- 
tween the closure of the vault sutures and 
the shape of the cranium although this 
may be very slight under normal conditions 
of growth We have already referred to 
premature closure of the sagittal suture as 
a suggested explanation of certain cases 
of scaphocephaly as an example of this 
relationship 

In the lateral skiagram the coronal and 
lambdoidal sutures are usually visible, 
especially m young crania, although the 
details of the sagittal suture are lost in 
this projection, the last, however, m the 
young, can usually be made out m the 
postero-antenor view, as can also the me- 
topic suture before the age of eight and 
later in those cases in which it remains 
permanently 

In infancy, the sutures are as a rule 
easily visible as radioparent zones be- 
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data, together with the clinical picture, 
could best be explained on the “assumption 
of the possibility” of a pituitary factor 
In this group were certain cases m which it 
had been felt that the study had been 
insufficient, for one reason or another, and 
further studies had been suggested but had 
not been done It should, however, be 
realized that such an opmion is arrived at 
neither lightly nor on evidence which 
would not compare well with such as is 
frequently offered as the basis of sound 
clinical opmion m consulting practice 
The significance of such “possibility” is 
enhanced when it is recalled that in all 
cases this caption had been applied prior 
to, and independently of, the recognition 
of the cranial dysplasia, which could 
justifiably be regarded as a further link in 
an admittedly mcomplete cham of cluneal 
evidence 

The 70 cases under the caption “Lesion 
of the Central Nervous System” are of 
great interest They include no cases of 
pituitary tumor, but do comprise cases 
referred as suspected endocrmopathies, in 
which the abnormalities m the physiologic 
findings have not been considered from the 
standpoint of endocrine diagnosis owing to 
discovery m the routine neurologic exami- 
nation of symptoms indicative of damage 
to the cranial contents, either by trauma or 
disease In this category were a signifi- 
cant number of cases of accidental trauma, 
sometimes of long standing, birth trauma, 
both from difficult labor and forceps 
injuries, and cases of definite or suspected 
extra-sellar neoplasm In view of the 
suspected complicity of certain extra-sellar 
conditions in the production of certain 
clinical “pituitary” syndromes, we feel 
it justifiable to include in tlus group, for 
purpose of etiologic consideration, these 
70 cases 

Finally, there were 1G female cases in 
which there was definite evidence of dis- 
turbed pituitary function in the past, but, 
since they had undergone castration for 
local disease of the ovaries, had been justi- 
fiably classed, for reference purposes, as 
‘ournu failure ” 


If we group together the cases bearing 
diagnoses under these three headmgs, for 
the reason that they either have, or may 
reasonably be presumed to have, a common 
pituitary factor in their ultimate etiology, 
we find that we thereby account for 74 3 
per cent of those cases which, from their 
differential or developmental cranial 
growth and structural architecture, we 
have found to be dysplastic 

Of the remamder, thyroid disability 
accounts for only 6 9 per cent (34 cases) 
and 18 S per cent (93 cases) belong to a 
group m which at the time of study, no 
abnormal endocrine condition could be 
found But it should be noted that this 
fact does not preclude the possibility of 
endocrine disability m the past, which, 
although it may have left stigmata in the 
cramal structure as part of the growth 
record, may have been recovered from, the 
cramal deformity remaining, while the 
level of physiologic function became nor- 
mal 

That cramal dysplasia can serve as a 
criterion by which to group cases with some 
common etiologic background which dif- 
ferentiates them from the average run of 
patients in an institution where the popu- 
lation is admittedly special (in that some 
60 per cent are endocrine cases), can be 
seen from Table III 

T ABLE HI — CRANIAL DYSPLASIA 
ETIOLOGIC COMPARISON 

Senes 


Diagnosis 

Control 

X ray 

Number 

-l.OOO 

494* 

Pituitary 

30 0% 

50 9% 

Lesions of central nervous s> stem 

5 2% 

14 2% 

Ovary 

11 7% 

3 2% 

Total 

47 5% 

74 3% 

Th> roid 

14 6% 

0 9% 

Non endoenne 

35 0%t 

IS 8% 


* From senes of 2,950 cases 
t Additional endoenne cases were 1 9 per cent 


Using the total cases recorded as con- 
trol material with which to compare those 
showing cramal dysplasia, certain impor- 
tant facts become apparent First, pitui- 
tary disabilities are nearly twice as frequent 
in the dysplastic group as in the control 
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is a lag until 2G The pars obehca isthe first 
part to reach complete union on both sides 
at 29 Progress is slower in the other three 
parts on both aspects until the twenty-sixth 
year, when a spurt takes place lasting till 
30, so that by 31 the inner aspect is prac- 
tically completely closed, and complete 
at 15, while on the outer, with closure about 
three-quarters achieved, the subsequent 
tendency is toward failure of completion 
The Coronal Suture — In commencement 
and completion of closure this suture lags 
behind the sagittal, with, however, a 
marked similarity in course of its partes 
bregmatica and comphcata with that of 
the partes lambdica, verticis, and breg- 
matica of the sagittal In those two 
parts closure begins at 24 years on the inner 
aspect and at 2b on the outer From 24 
to 20 on the inner aspect the process is 
gradual, and from then to 29 the progress 
is marked on the inside as it is also on the 
outside, except in the complicated part, 
where it is slow Closure is complete on 
the inside by 3S, while on the outside lapsed 
union is the rule 

The Lambdoidal Suture — Both in- 
side and outside the skull at this suture 


of cranial skiagrams was studied in the 
light of the main categories of change noted 
in acromegaly, special attention being 
given to any apparent evidence of dis- 
turbance of dimensional, differential, or 
structural growth, which might suggest an 
acromegaloid tendency or the reverse 
Dysplashc Types Found— Out of a total 
of 2,950 cranial skiagrams examined, 494 
(lb 7 per cent) presented appearances 
which justified their being regarded as 
abnormal When their identity was dis- 
closed, their diagnoses from the physio- 
logic examination being supplied, it was 
seen (Table II) that of them three-quarters 

TABLE II — CRANIAL DYSPLASIA BASIC 
DIAGNOSES 

Diagnosis 

( established 1S5 

Pituitarj < 'probable ’ 47 

( 1 possible 49 

2S1 « 56 9% ) 

Lesions of the 1 

central ner > 70 367 “ 

\ous system I 74 3% 

Ovarian failure 10 

SO = 17 4% 

- 

Thj roid failure 34 

Non-endocnne 93 


progress keeps pace very evenly Both 
really begin at 2b and make sharp prog- 
ress till about 31, when inhibition seems 
to occur, markedly affecting the outer 
table, where lapsed union is well marked 
Final closure of the inner side is about 42 
On the outside there is apt to be m both 
the partes lambdica and media an evanes- 
cent and spurious closure at the twenty- 


first year 

These authors emphasize the clearly 
marked effort at closure which appears in 
the early twenties, and which they called 
“spurious effort” They found that if 
a suture shows no effort at closure by 22 
years, it will not start activity till 26 
Those that so react, do show spurious 
effort, they consider are “npe” to be caught 
in the last wave of union activity, which 
as Stevenson (43) showed m the case of 
epiphyses, undergoes a marked decline in 
the early twenties 

In brief, it might be said that the senes 


127 25 7% 

had suffered from conditions more or less 
directly attnbutable to disturbance of 
pituitary function A fact of obvious 
significance was that 2S1 cases, or 56 9 per 
cent of all the dysplastic, had already and 
independently been diagnosed as of pitui- 
tary ongm The words “probable” and 
“possible” require explanation The 
former means that, on summarizing the 
case after study, for the benefit of the 
referring physician, it had been pointed 
out that, m the absence of definitely 
ascertainable organic disease, the abnor- 
malities in the objective physiologic data, 
derived from the patient, showed the proba- 
bility of there being a pituitary ongm, 
although there was lacking that degree of 
definition which would have justified an 
“establishment” of pituitary diagnosis 
Similarly, “possible” means that the diver- 
gence from normality of the physiologic 
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Fig 17 Fj 8 1S ^ 

Fig 17 Type 1, cranial dysplasia (E-2383) mth true prognathism in a girl aged 15 

pitunary^ys ^ cranial dysplasia Male aged 14 years (E-2763) Evans diagnosis 

dysfunction 


Evans diagnosis 


pituitary 


although the sev-ratio of the population 
does not completely account for the dif- 
ference in percentage occurrence Apart 
from ovarian trouble, women are more 
often the subjects of endocrine disease 
than men In acromegaly, however, in 
1,319 cases, Atkinson (23), gives the males 
affected as forming 51 per cent of the total 
In the Type 1 change, which might al- 
most be considered as a minor degree of 
Type 1 acromegalic change (subacro- 
megahc), there is a definite preponderance 
in favor of the males The characteristics 
of this type are, that in an adult the head 
is apt to be “large,” while m a younger 
person it may be large only relative to 
the age of the patient The face is always 
well grown and may even form something 
more than half of the mass of the total 
cranium As in acromegaly, the over- 
growth may affect either the upper, 
middle, or lower thirds of the face, or all 
three Associated with this is an over- 
development of certain or all of the para- 
nasal sinuses, and frequently the mastoid 
air cells are similarly affected Such 
findings often give a clue as to the date 
at which the hyperpituitarism was active. 

In general, it may be said that there is 
h\ per-pneumatization of the face In 


cases m which the whole masticatory ap- 
paratus has suffered, prognathism results, 
while, if the mandible is involved alone 
or is affected to a considerably greater de- 
gree than the maxillae, progemacism re- 
sults There is a generalized overgrowth 
of cancellous bone throughout the whole 
cranium and this is most clearly noticeable 
in the diploe of the frontal bone, which is 
excessive m amount and frequently has 
a finely porous or “lava-like” structure 
In young persons, m whom overgrowth 
takes place rapidly, the above picture may 
undergo modification m that the cal- 
varia may be actually thinned out by the 
rapid growth of its contents This we 
recognize as Type 1, A 
In this group we have 75 cases of 17 
years of age and under, 42 males and 33 
females, 22 of whom (11 males and 11 
females) showed premature synostosis of 
the coronal suture This could jus- 
tifiably be considered as an atavistic re- 
version to the anthropoid type, entirely 
consistent with the general admittedly 
atavistic character of the acromegaloid 
type of overgrowth, m which differen- 
tiation is seriously impaired 
Type 2 is characterized by the per- 
sistence of changes of the Type 1 order. 
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pituitary” <1> sfuuction Cra,llal t * iSP * aSla 3get * 52 years, a subacromcgalic type (E 2-J4S) Evans diagnosis 

S * cra >ual djsplasia (E 2-H8) An extreme example of hyperpneumatization of the face. 


group Second, lesions of the central 
nervous system are nearly three times as 
frequent, and third, ovarian trouble is 
three times less frequent In short, these 
three groups, while accounting for nearly 
half of the general run of cases, represent 
practically three-quarters of the dysplastic 
group , and this difference is chiefly due to 
the relatively greater number of cranial 
dysplastics who suffer from pituitary con- 
ditions 

A point which adds to the significance of 
these figures is that thyroid disability is 
less than half as frequent in the dysplastic 
as in the normal run of patients in this 
special hospital Furthermore, since the 
problem of the factors influencing and 
controlling head-form and growth are of 
great interest, not only to the endocri- 
nologist but to the anthropologist, the com- 
parative anatomist, and the orthodontist, 
we find a fact on which we wish to lay 
stress— that in a relatively large senes of 


thyroid disabdities, and, if we include 
those conditions which reasonably may be 
expected to act through, or to be associated 
with, a pituitary mechanism, then the 
frequency is almost eleven tunes greater 
Types of Cranial Dysplasia — It was 
found that the dysplastic crania could be 
arranged into four mam groups, two of 
those being associated with hyperfunction 
of the antenor lobe of the pituitary, and 
two with hypofunction (Table IV) Since 

TABLE rv — CRANIAL DYSPLASIAS 
OF PITUITARY ORIGIN 

Type 1 Cancellous overgrowth producing 
Hyperplastic diploe 
Hyperpneumatizatiou of face 
Prognathism 
(or Progemacism ’) 

Type 2 T> pe 1 change plus secondary sclerosis 

Type 3 Inadequate growth of cancellous bone leading 
to 

Hypoplastic diploe 
Hypoplastic paranasal sinuses 
Hypoplastic face and jaws 
( Progemacism ’) 

Type 4 Type 3 failure plus secondary sclerosis 


cranial dysplasias, derived from a larger 
n um ber of cases, fully studied physio- 
logically, the disturbance of cranial growth 
and structure is eight times more fre- 
quently associated with pituitary than with 


women form the larger portion of the popu- 
lation of such a special hospital the fact 
that twice as many female cases occur as 
male may lose some of its significance, 
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Fig 20 

Fig 20 Type 3 cranial dysplasia Female aged 22 years (E 2960) 
cranium is more dense This might be considered as a transitional type 


Fig 21 

Compared with B-2956 the 
Evans diagnosis pituitary 


Fig 21 Type 4 cranial dysplasia Female aged 18 years (E-295S) Patient claims she formerly 
weighed 600 pounds, present weight 400 pounds Note the frontal sclerosis Evans diagnosis hypo 
pituitansm, with obesity 


In taking Types 2 and 4 together, since 
both of these are characterized by sclerosis, 
we find that this condition is ten times 
more frequent m the female than in the 
male Even when there are no exostoses, 
there results, as a rule, a well marked 
thickening of the calvaria and it is well to 
remember that Todd has shown that there 
would seem to be absent, in the determina- 
tion of skull thickness, factors similar to 
those which tend to hmit man in his other 
cranial dimensions There are factors 
at work which limit man in his height, 
which would seem to be lacking m his 
girth Clinically, in these patients, we 
find the two conditions in frequent associa- 
tion Experimentally, one of us (2Sa) has 
shown that a similar calvarial sclerosis can 
be produced by such treatment as renders 
a hypophysectomized rat resistant to the 
ketogenic effect of certain anterior lobe 
extracts We are mcbned to the view 
that it is a failure in this direction, oc- 
curring spontaneously, which is anetiologic 
factor m the production of Type 4, cranial 
dyspl asia 3 

1 Since this work was done it has become routine 
practice to use a step penetrometeT when cranial shia 
grams are taken, the radiograph of which on the same 
'I'm s cnts not only as an aid to the objective judg 


ment of relative densities in different parts of the 
skull, but also indirectly to indicate the technic used in 
making the skiagram, when this is not known 

This penetrometer consists of seven steps The 
bottom step consists of two pieces of 99 24 + per cent 
pure rolled sheet aluminium (British Aluminium Com- 
pany) 12 cm long by 2 5 mm broad and 5 mm thick 
Between these two are two pieces of commercially pure 
electrolyUe rolled copper 1 mm thick, the lower of 
these has the same length and width as the two alu- 
minium strips between which it lies The upper piece 
of copper has the same thickness and length as the lower 
but only half its breadth and so covers only one half 
of the step The second aluminium step has the same 
thickness and width as the first but is 20 mm shorter 
and the succeeding five steps are each m turn 10 mm 
shorter than the preceding The seven steps are bolted 
firmly together at the end 

Thus one longitudinal half of the penetrometer 
consists of eight strips of aluminium each 5 mm 
thick plus two strips of copper each 1 mm thick 
while the other longitudinal half is 1 mm of copper less 
thick 

By the combination of the two metals a penetrometer 
of convenient dimensions (42 mm high) is obtained 
which if made m aluminium alone, would have a mui- 
mum thickness of approximately 70 mm of alu- 
minium — an impracticable thickness 

The approximate density lit millimeters of alumin- 
ium of the less dense half of the scale runs from 25 
mm by increments of 5 mm of aluminium to 55 mm , 
while in the denser half it ranges from 40 to approxi 
matel> 70 mm aluminium, by increments of 5 mm 

The routine use of this penetrometer in the hospitals 
from which cases arc drawn permits comparison not 
onl> of skiagrams of the same patient made at different 
tunes but also of films from different institutions Al- 
though it can be used to give a relatively accurate 
measurement of density of a given structure in terms of 
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1 *8 18-B Type 2, cranial dysplasia 
aRcd 4- years (r 2955) Evans diagnosis 
pituitansm (obesity, weight 300 pounds) 


rtnialc 

hypo 



h'lg 19 Type 3 cranial dysplasia, Male 
aged 39 years (C 2957) Shows girdle adipos 
ity ’ has sparse pubic hair and a harsh, deep- 
pitched voice He is married and it is stated 
has a son " Evans diagnosis pituitary dwarf 
ism 


modified in their final picture by a sclerosis 
which has occurred secondarily and which 
the clinical evidence shows is associated 
with the hypofunctional phase which is 
so apt to follow the period of hyper- 
function There are almost ten times as 
many females as males in this group 
Type 3 is characterized- by failure in 
both growth and differentiation As a 
consequence, the cranium remains largely 
infantile in type The brain-case is small, 
with poorly differentiated calvaria in which 
the middle table, in the skiagram, can 
be made out only with difficulty The 
face suffers even more than the brain- 
case The brow retains the vertieality 
of infancy in the female, while in the male, 
in moderate degrees, it resembles more 
the female in outline The frontal si- 
nuses are poorly developed and as a rule 
have not grown above the nasion The 
face fails both m vertical and forward 
growth, so that the antra and the cir- 
cumnasal part generally is markedly hy- 
poplastic The teeth are crowded and 
there is apt to be true progemacism A 
similar appearance occurs in the hypo- 

1 Careful distinction must be made between Type 3 
Acromegabc Change (the third type of cranium found 
in the acromegalic material) and the clinical Type 3 
Cranial Dysplasia The former actually serves as the 
prototype of Type 4, Cranial Dysplasia There was 
nothing in the acromegabc senes corresponding to 
Type 3 Cranial Dysplasia 


physectomized rat and the general char- 
acteristic is insufficiency of growth m 
cancellous bone In the rat we have 

TABLE V — SEX DISTRIBUTION 


T>pe 

Mole 

Female 

Total 

1 

157 

117 

274 

o* 

13 

117 

130 

3 

10 

9 

19 

4* 

5 

00 

71 

Totals 

185 

37% 

309 

63% 

494 


* Sclerosis a feature ten times more frequent in 
women 

been able to make good this defect and 
even to produce a relative hyperplasia 
by the exhibition of a purified somatotropic 
hormone extracted from the anterior pitui- 
tary 

In Type 4 the hypoplasia is usually of 
a less degree than m Type 3 and the 
characteristic appearance is produced by 
well marked sclerosis of the bone This 
is particularly well seen m the inner table 
of the frontal bone where large exostoses 
may be found even in relatively young 
persons In our senes it is more than 
twelve tunes more frequent m the female 
and, in the great majority of eases, it is 
associated with that type of hypopitui- 
tarism that results in well marked adi- 
posity, which tends especially to haie 
a girdle distribution 
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Tig 22 

Hg 22 Type -I, cranial djsplasia 
function obesity 

Pig id Typed cranial djsplasia 
lion 


Fig 23 

I enialc aged 32 >cars (H 2S03) Evans diagnosis pituitary dys 
Male aged 4-1 >ears (E 247S) Evans diagnosis pituitary dysfunc 


In the 494 eases of cranial dysplasia 
found, G3 cases (12 7 per cent) presented 
history of an earlier diagnosis by a psy- 
chiatrist, in some other institution, of a 
psychotic or psychoneurotic condition 
An additional 2S patients (5 0 per cent), 
all of whom were under 17, had previously 
shown such mental deficiency and ‘ be- 
havior problems” as to merit institutional 
treatment Grouping these together, we 
find that IS 3 per cent of the cases of 
cranial dysplasia, three-quarters of which 
show dyspituitarism, by physiological in- 
vestigation, also show in association with it 
a mental or emotional abnormality We 
feel it would be unwise, in this regard, to 

TABLE VI — THE RELATIONSHIP OF 
“PERSONALITY” CHANGE TO CRANIAL 


DYSPLASIA 



Cranial dysplasia 

Earlier psychotic and psychoneu- 
rotic episodes , 

Mental deficiency and behavior 

494 cases 

63 cases 

12 7% 

28 cases 

5 6% 

difficulty 



IS 3% 


do more than present the percentage oc- 
currence 

SUMMARY 

(1) In a senes of 2,950 cases, forming 
part of a senes of 4,000 refened for endo- 
enne study, there was found, from inspec- 
tion of the cranial skiagram, 494 (1G 7 per 
cent) that showed evidence of such distur- 
bance of cranial growth and differentiation 
as to justify a diagnosis of dyspituitansm 

(2) Independent and previous physio- 
logical investigation gave evidence at the 
time of examination of disturbed pituitary 
function 

(3) In this percentage the present physio- 
logical status of the patients confirms the 
constitutional estimate derived from the 
cranial skiagram 

(4) Of this group, IS 3 per cent showing 
dyspituitansm and dysplastic crania, gave 
evidence not only of general bodily dis- 
turbance of growth and development, but 
also showed significant personality changes 
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millimeters of aluminium its chief use is to give the 
examiner a rapid and accurate impression of the pene- 
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ured, we find the percentage of the meas- 
ured dose caused by scattered radiation 
For 1,000 kv this is 53 per cent, for 200 kv , 
80 per cent The doses at the level of exit, a 
depth of 23 cm , are 13 5 per cent and 6 5 
per cent, respectively 

These curves demonstrate that for the 
200 kv radiation, the depth dose m wax is 
much greater than it is m nee The curve 
of the depth dose, using the field 10 by 10 
cm in size, showed that the depth doses at 
10 cm were wax, 40 per cent, nee, 36 per 
cent Thus the depth dose m nee is 10 per 
cent less than that in wax This agrees 
with the difference between the cadaver 
and wax as shown by Ouunby (4) Thus 
nee more nearly approximates the cadaver 
as a medium of absorption than does wax 
The greater depth dose in wax is explained 
partly on the basis of the fact that there is 
less photo-electnc absorption of soft scat- 
tered radiation because of the relatively 
greater amount of hydrogen The dif- 
ference in depth doses between nee and 
wax, using 500 kv monochromatic equiva- 
lent radiation, was only a few per cent at 10 
cm , because the scattered radiation, bemg 
still quite hard, depends for its absorption 
only on the electronic density — which is 
approximately the same for nee and wax 
Thus wax can be used on the supervoltage 
apparatus for the measurement of depth 
doses with results fairly comparable to 
those made on a person 

The graphs for 200 and 1,000 kv depth 
doses m wax, as shown in Figure 2, cross 
each other at the level of S 5 cm Above 
this level there is a considerably greater 
depth dose for the lower voltage radiation 
The absorption of 200 kv radiation in fat 
probably simulates that in paraffin more 
closely than that in nee This would seem 
to indicate that, for small tumors embed- 
ded in fat, such as small tumors in large 
fatty breasts, treated tangentially, 200 kv 
radiation is supenor to 1 ,000 kv radiation 
In Figure 1 are placed side by side the 
depth dose curves of the two hilovoltages 
m the nee phantom 23 cm in depth, for 
fields of three sizes It is evident that the 
depth doses for fields of the same size are 


greater in every instance for the super- 
voltage radiation, and that the ratio be- 
tween the two is greatest at all depths for 
the field of smallest size At depths of less 
than 7 5 cm the depth dose of the 200 kv 
radiation, usmg a field 20 by 20 cm in size, 
are shghtly greater than those of the 1,000 
kv radiation usmg a field 10 by 10 cm in 
size The ratio between the depth doses 
of the two types of radiation at various 
levels increases as the depth increases and 
as the size of the field decreases 

From these vanous findings one can de- 
duce that 500 kv monochromatic equiva- 
lent radiations will produce greater depth 
doses than 100 kv monochromatic equiva- 
lent radiations, as measured by ionization 
m a thimble chamber The differences be- 
tween the respective depth doses increase 
with increasing depth and with decreasmg 
size of the field The dose at the surface of 
exit is mcreased more, m proportion 

It is impossible ever to deliver a sufficient 
dose of radiation to a tumor, except one 
directly on the surface, through a smgle 
field The application of the measurement 
of depth doses necessitates, therefore, de- 
termining what the resultant dose will be 
in the vanous regions when cross-firing is 
used The fact must be recognized that 
the depth dose at a given level m a phan- 
tom of infinite thickness is not the same as 
the depth dose at the same level m a phan- 
tom of definite thickness It has been 
found that a thickness of at least 10 cm 
phantom matenal is needed below the 
chamber at any particular depth to obtain 
practically complete back-scatter If, for 
example, a phantom were only 12 cm 
thick, then at the depth of 6 cm , i e , the 
middle, there would not be sufficient 
matenal beyond to provide the same 
amount of back-scatter as would be present 
at a given depth in an infinite phantom 
Hence the dose measured at a depth of b 
cm would be less in a phantom 12 cm thick 
than m a phantom of infinite thickness, 
and, as the field of exit was approached, the 
intensity would diminish more rapidly 
True values of depth dosages m thin and 
\anousIy shaped sections should be ob- 
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It is very evident from the curves (Fig 1) 
that the depth dose of the 1,000 kv radia- 
tion is greater than that of the 200 kv 


is not so effective It is also to be noted 
that the depth dose of the 200 kv radiation 
decreases much more rapidly, as greater 



Fig 2 


radiation at all levels below lo cm, and 
that the percentage of difference increases 
as greater depths are reached At a depth 
of 10 cm in the nee the percentages are 
48 5 and 3b, respectively, and the doses at 
a depth of 23 cm , the level of exit, are 12 5 
and 4 This great difference can be ex- 
plained by the fact that the percentage of 
the primary beam reaching the various 
levels is much greater in the case of the 
supervoltage than m that of the high volt- 
age radiation At a depth of 10 cm the 
primary radiation of the 1,000 kv beam is 
reduced to 30 per cent of its surface inten- 
sity, while that of the 200 kv beam is re- 
duced to 13 8 per cent The field bemg 
small, there is relatively little scattered 
radiation, and therefore the softer \-ray, 
depending on scattering for its depth dose, 


depths and the surface of exit are reached, 
than does the depth dose of the 1,000 kv 
radiation This has a bearing on the prac- 
tical application, as will be shown later 
Figure 2 shows the curves of depth dose 
for fields 20 by 20 cm in size, the other 
factors remaining as before These curves 
show very clearly that while the depth 
doses of the 1,000 kv radiation in nee, are 
greater at all levels below 1 cm than are 
those of the 200 kv radiations, the per- 
centage of difference between the two is not 
nearly so great as it is when the smaller 
fields (10 by 10 cm ) are used At a depth 
of 10 cm the dose from the 1,000 kv beam 
is 56 5 per cent and that from the 200 kv is 
46 5 per cent For the 10 cm level by sub- 
tracting the depth dose as calculated for the 
primary beam from the depth dose as meas- 
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supervoltage dimimsties It is seen that, portion of anatomy, it is evident that there 
using a cross-fire technic through a region would be no improvement in the depth dose 
as thin as 12 cm , there is little if any gam obtainable by supervoltage roentgen ther- 


COMRARATIVE INFLUENCE OF EXIT SKIN DOSE USING HIGH AND SUPER VOLTAGI 



BAIiO -M- 

Fig 

m the dose at the center relative to the 
doses at the surfaces even when using the 
field 10 by 10 cm in size If portals smaller 
than 10 by 10 cm were used, the increased 
depth dose obtamed with the use of 1,000 
hv would be of more significance For 
thicknesses above 12 cm it is seen that 
there is a definite and appreciable mcrease 
in the depth dose obtainable by the use of 
1,000 kv , and that this is more noticeable 
for fields of the same size with thick 
patients and for patients of the s am e size 
using small fields 

The tabulation (Fig 5) shows the values 
for only two-field cross-fire irradiation If 
more fields were added without any over- 
lapping of the first two fields, the percent- 
age of nnpro\ ement would be still more 
marked 

The practical application of these facts 
to problems of treatment is somewhat 
obvious If one were dealing with a thin 


TT" rsf- 

4 

apy If large fields must be irradiated the 
advantage of the supervoltage therapy is 
appreciable but not great When the fac- 
tor of the dose on the opposite skin can be 
diminished by the use of multiple small 
ports without excessive overlapping of the 
fields of entrance and exit, by avoiding 
direct cross-fire, or by irradiating thick 
parts, supervoltage is distinctly advanta- 
geous 

The depth dose measurements were ob- 
tained by placmg the thimble chamber m 
the center of the fields It was shown 
above (Fig 2) that at a depth of 10 cm in 
a phantom 23 cm thick and with a field 20 
by 20 cm in size, SO per cent of the meas- 
ured dose of 200 kv radiation was due to 
scattered radiation and 20 per cent to the 
primary beam In the case of the measured 
dose for 1,000 kv radiation under the same 
conditions, only 53 per cent w-as due to 
scattered radiation and 47 per cent to the 
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tamed on phantoms of the desired size sections when using high voltage as com- 
and shape This is planned, but for the pared to supervoltage than is shown by our 
present, dosage measurements have been calculations 



Fig 3 


taken from the curves obtained with a 
phantom 23 cm thick The cross-fire 
values recorded for the center of the thin 
sections will thus be a little in error What 
we have used as the dose on the surface of 
exit is m reality the dose at the given depth 
m the phantom 23 cm m depth This 
measurement would be smaller if it were 
actually on the surface of exit, because of 
the absence of back-scatter radiation The 
dose at half this level (center of the thin 
phantom) would decrease less by decreas- 
ing the thickness of the phantom because 
some back-scatter radiation would remain 
Moreover, these doses bemg affected by 
the presence or absence of back-scatter mil 
not vary in the same proportion with the 
two types of radiation Consequently 
there is a possibility that there is a greater 
increase m the dose in the center of thin 


Figure 4 is a schematic diagram com- 
paring the relative intensities on the sur- 
face and at the center of a rice phantom 
24 cm thick, using both single- and cross- 
fire methods with both high and supervolt- 
age radiations It is readily seen from the 
ratio of the doses at the center, produced 
by the supervoltage and high voltage radia- 
tions, that the increase caused by the 
supervoltage radiations is less for the cross- 
fire than for the single-fire method It is 
also evident that with cross-fire, as well as 
with single-fire, the increase, using super- 
voltage radiation is greater for smaller 
fields It is to be noticed that even with 
fields 20 by 20 cm in size, in the case of a 
thick region there is still an appreciable 
gam m the dose at the center Considering 
progressively thinner phantoms, as shown 
in Figure 5, the percentage of gam by 
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is still largely composed of high energy pho- 
tons At the surface of a wax phantom, 
using a field 20 by 20 cm m size, 14 per 
cent back-scatter was measured At a 
depth of 23 cm in wax the intensity was 
increased only 15 per cent by the back- 
scatter radiation from a large amount of 
wax added below the phantom Hence, 
even after penetrating 23 cm of wax, the 
beam produces scarcely any more back- 
scatter than at the surface Similar meas- 
urements with 200 kv radiation reveal 44 
per cent increase due to back-scatter at the 
surface, and 67 per cent back-scatter after 
penetrating 23 cm of wax The difference 
in quality within the phantom for the two 
radiations is of such magnitude that it 
should disclose any significant dependence 
of biological reaction upon the photon 
energy (wave length) 

The question of a difference in the re- 
sponse of biological material to different 
types of radiation is difficult to settle At 
this present writing only one phase of this 
subject will be considered, namely, the skm 
reaction Launtsen's curves show that ap- 
proximately 525 r (air measure) with 100 
kv monochromatic equivalent radiation 
should give the same skm reaction as 1,100 
r (air measure) with 500 kv monochro- 
matic equivalent radiation Thus it should 
be possible to give approximately twice the 
number of roentgens measured in air with 
1,000 kv radiation as with 200 kv radia- 
tion This skm reaction is found when the 
energies are delivered at one sitting and at 
approximately the same rate We have 
not satisfactorily tested these doses, but 
they are reported as having been checked 
Nearly all of our treatments have been 
given by the protracted, equally fractiona- 
ted method, and by this method we find 
a much smaller difference between the 
amounts that can be gn en Let us take the 
peh is as an example During the last few 
years we ha\e treated our patients either 
with one field, 20 by 20 cm , m front and 
one in back, or two fields 10 by 15 cm , in 
front and two in back We treat them at 
daily mter\ als, except Sunday, treating the 
anterior fields one day, and the posterior 


fields the next day The routine course is 
20 treatments, 10 in front and 10 in back 
Allowing for Sundays this takes from 22 to 
25 days of elapsed time The treatment 
factors were the same as described above 
for the phantom measurements The 
dosage was measured by a Victoreen con- 
denser r meter and the units are hereafter 
described as “equivalent r ” When the 

1.000 kv radiation was used for patients 
averaging 20 cm in thickness, a total dose 
per field of 2,500 r, in ten doses of 250 r, was 
given as descnbed above When usmg the 
200 kv radiation, a total dose per field of 

2.000 r, m ten doses of 200 r, was adminis- 
tered In both instances the skm reaction 
was the same The reaction occurred in 
both senes m about twenty-eight days from 
the beginning of the treatment Thus if we 
use the equivalent r measurement in air we 
have a ratio of 2,500 to 2,000 This is much 
less than the two to one ratio found for 
smgle threshold doses 

There are several possible explanations 
for this discrepancy (1) m the protracted 
senes, crQSS-fire is used and the dose on the 
skm at the place of exit is appreciably 
greater for the supervoltage radiation, 
(2) the recovery factor of the skm may be 
less for the harder radiation, (3) the skin 
reaction we observed is a marked erythema 
rather than a threshold pigmentation, 
(4) the roentgen as measured by the same 
thimble chamber may be different from the 
“theoretical roentgen” for the different 
radiations 

Another practical factor to be considered 
is that the limitation of the dosage which 
we can apply is not always the effect on the 
skin but is frequently the effect on the 
mucosa With the supervoltage therapy 
one is able to deliver more to the depths of 
thick parts than with the ordinary high 
voltage therapy, but the normal tissue sur- 
rounding the neoplasm receives the same 
increased dosage The amount of normal 
tissue irradiated will be less if small fields 
can be used to get the same dosage mto the 
necessary region in the depths By usmg a 
target-skm distance of SO cm with the 200 
k\ apparatus it is possible to produce as 
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primary beam Since the primary beam 
spreads evenly, whereas the scattered radia- 
tion builds up in the center of the irradiated 


Another fact emerges from these same 
considerations Since there is less scat- 
tering for the same depth dose, it follows 
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mass, the dose at the sides of the beam of 
the 1,000 kv radiation as contrasted with 
that of the 200 kv should be more nearly 
the same as that at the center on the same 
level This was found to be so by measure- 
ment In other words, the isodose curves 
are flatter for 1,000 kv radiation and the 
dose is more evenly distributed This fact 
allows the use of smaller fields since the 
edges of the beam are not wasted or used 
only to build up scattering for the center 


that there is less spread of the radiation 
into the tissues adjacent to the beam This 
is of value when considering the irradiation 
of closely approximated fields, or of lateral 
fields through a thin patient It must be 
remembered that the 1,000 kv radiation is 
different from the 200 kv radiation, not 
only m the distribution but also in the 
quality of the radiation within the phan- 
tom Since the scattering is mostly m the 
forward direction, the scattered radiation 









































































































































































FURTHER STUDIES ON THE RATE OF RECOVERY OF HUMAN SKIN FROM THE 
EFFECTS OF ROENTGEN- OR GAMMA-RAY IRRADIATION 1 

By EDITH H QUIMBY, M A , and W S MacCOMB, M D , 

Memorial Hospital, New York City 


II1IN a previous communication, the au- 
|| thors have d escribed a method for de- 
termunng the amount 1 ' of recov ery in 
human skiff after irra diatio n, and have pre- 
sented data for a few specific schemes of 
treatment (1) This work has now been 
extended to cover "the usual types of pro- 
/-t racted and fractionatecTthCrap ^ D ata 

are here given which permit the computa- 
tion of the approximate cumulative dose 
of radiation m the skin at any tune during 
the treatment period Stu dies have a lso 
been made of the effect of diffe rentTrac- 
tionations of a certain dose dehvered in a 


o f radiation w hich, delivered i n equal frac- 
tions, wi th any specified intensity , -pro- 
duced t he s a me skm r eaction as the stand- 
ard thre shold dose. Whenjt was found, for 
instance, that two doses of 400 r each 
(measured in air), with a 24-hour interval 
between them, produced the same reap- -vc cov v 
tion as 525 r at one sittmg, the re cupera-(- H-c|~ r-<- 
tjon m the 24-hour mterval was calculated 
asfollows Of the_ first 400 r, enough must 
remain apparently effective at_the_end .of 
the mterval to give, when added to the 
second 400 r, a total effect corresponding to. 

525 r That is, 125 r of the first dose 



specified period, and of the effect of vary- 
ing the mtensity of the radiation when a 
gi\en total dose is delivered m a given 
tune 

It will be recalled t hat the e xperimenta l 
w ork cj^nsistecTirrdeternimuig the amount 


1 Presented before (he Tuentj second Annual 
Meeting of the Radiological Society of North America 
•at Cincinnati Nov oO-Dec 4 19 It, 


might be considered to remain effective, 
2i5 r must have been recovered from 
This implies a recovery factor - lor 24 hours 

07 ; 

, or G9 per ceut^ 


of 


275 

400 
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It was emphasized that any such con- 
ception must be purely arbitrary No ac- , 
tual amount of radiation or of ionization^ 
remains in the tissues The effect that re- 
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severe a diarrhea as one cares to produce, 
without causing any excessive changes in 
the skin In such a case it would seem that 
the limiting factor is not only the dosage 
applied to the skm, even with the 200 kv 
apparatus, but is also the dosage applied to 
the mucosa of the intestinal tract 

When dealing with the thinner regions of 
the body such as the neck, the gam in depth 
dose, as was shown above, is offset by the 
corresponding increase in the dose to the 
skin m the region of the exit Consequently 
it is not possible to get an appreciably great- 
er depth dose to the tissues of the neck 
with the 1,000 kv than with the 200 kv 
radiation This has been borne out in 
practice We have found that, in order to 
produce similar mucosal changes in the 
pharynx, similar skm changes must be pro- 
duced, whicheier type of therapy is used 

We wish to express our thanks to Mr 
Milton A ChafFee for his valuable assist- 
ance during the course of this work 

SUMMARY AND CONCLUSIONS 

An attempt has been made to compare 
the radiations produced by 1,000 kv and 
200 kv The monochromatic equivalent 
kilovoltages of the beams used were 500 
and 100, respectively The comparison 
made by thimble chamber ionization meas- 
urements and by skin reactions, show, so 
far as such measurements are valid, that 


(1) The supervoltage radiation delivers 
larger depth doses, the gam increasing with 
(a) the depth, (b) the decrease m the size of 
the field 

(2) In cross-fire technic the large doses 
on the surface of exit offset somewhat the 
practical value of the large depth doses 
Supervottage radiation can be used to 
greater advantage if (a) direct cross-fire 
can be avoided, ( b ) the parts treated are 
thick, (c) multiple small fields can be used 
without excessive overlapping on the op- 
posite skin 

(3) The scattering of radiation into the 
tissues adjacent to the beam is less with 
supervoltage radiation 

(4) The isodose curves of supervoltage 
radiation are flatter 

(5) Using the protracted fractionated 
method of treatment, the total number of 
roentgens that can be given with 1,000 kv 
radiation is much smaller in proportion to 
the total number of roentgens that can be 
gnen with 200 kv radiation, than that 
calculated for single threshold skin doses 
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remain apparently effective at the end of 
the mterval to give, when added to the 
second 400 r, a total effect corresponding to. 
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specified period, and of the effect of vary- 
ing the intensity of the radiation when a 
given total dose is delivered in a given 
tune 
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table I -MEDIATION SCHEMES PRODUCING THE SAME REACTION 

0 5 mm Cu 



Quimby and MacConib 
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AH quantities of radiation measured in air 


mains is the consequence of the total ioni- 
zation produced by the original irradia- 
tion But it is evident that some recovery 
has taken place, and forjmrposes of dosage 
^calculation, and of obtaining - some idea of 
the-effect of the intervaLon the cumulative 
dose, it is convement to say that the tissue 
acts as if a certain part of the radiation re- 
mains effective For three or more daily 
treatments, similar calculations can be 
carried out For details the reader is re- 
ferred to the first paper 

In Table I are given the available data 
for 200 kv x-rays In addition to the au- 
thors’ data, those of Reisner (2) for vari- 
ous numbers of daily irradiations are in- 
cluded Practical applications of these 
data will now be developed 

A The Calculation of the Cumulative 
Dose —In the earlier paper it was shown 
that the recovery during, the second- day of 


treat ment was 31 per cent L _or that 69 per 
cent of the cumulative dose remained effec- 
tive when the third treatment was to be 
administered, and 24 hours after th e thir d 
treatment, 74 per cent Corresponding 
figures obtamed from R eisne r ’s data were 
65 and 74 By carrying out similar calcu- 
lations for data from longer treatment pe- 
riods, the values have been obtamed from 
which the curves of Figure 1 were plotted 
Points obtamed from the authors’ data are 
indicated by circles , thosejrom Reisner’s 
by crosses 2 A smgle additional pomt can 
be obtamed from the data published by 
Low-Beer and Redisch (3) and is indicated 
by a triangle The upper curve, which is 

1 It should be noted that Reisner has made no cal- 
culations of this sort He has determined the various 
fractionated doses required to produce his standard 
reaction but has drawn no conclusions from them 
regarding recovery The authors have simply applied 
their methods of calculation to his published data. 
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well covered experimentally, shows the 
percentage of the cumulative dose at any 
day of the treatment period, when daily 
irradiations are given Its use is best illus- 
trated by an example 

Example Calculate the daily cumula- 
tive dose when 300 r are administered to a 
given field daily for five days 

First day — 300 r administered 
Second day — 15 per cent remains effective 
0 45 X 300~="T35 

Add 300 r 300 + 135 = 435 r effective 
Third day — 65 per cent remains effective 
0 65 X 435 = 280 

Add 300 r 300 + 2S0 = 5SQ r effective 
Fourth day — 71 per cent remains effective 
0 71 X 580 = 415 

Add 300 r 300 4- 415 = 715 r effective 
Fifth day — 75 per cent remains effective 

Add 300 / 1O 300 +°535 = ,835 r effective 


That this is a reasonable value for the cu- 
mulative dose is demonstrated clinically 
by the fact that the skm reactions produced 
I by a single dose of S25 r and by five daily 
j doses of 300 r are about~the'same_ 

In order to find the accumulated dose at 
any time by means of these curves, it is 
necessary to go through the type of calcu- 
lation indicated in these figures It would 
be convenient if this could be avoided 
For any definite scheme of irradiation, such 
calculations can be made once for all, and 
the results tabulated for ready reference 
Table II provides these data, for 100 r ad- 
ministered daily, or every two, three, or 
four days, the accumulated dose, in “effec- 
tive roentgens,'' at any day of the treatment 
period, may be read directly For indi- 
vidual doses of any other magnitude the 
accumulated dose at any day will be in the 
same ratio to that in the table as the daily 
dose is to 100 r 

The lower curves of Figure 1, for irradia- 
tions every second, third, or fourth day, 
are not as well covered experimentally as 
the first, but there are enough points to in- 
dicate that they must be approximately 
correct Hie work m\ol\ed in xenfymg 
points on the curves is considerable, for 
each one requires tests on several patients 


TABLE II — ACCUMULATION OF RADIATION 
DOSE IN SKIN DURING TREATMENT PERIOD 


s 


100 r 

100 r 

100 r 

Day of| 

100 r 

Every 

Every 

Every 

Treat- S 

Dally 

Second 

Third 

Fourth 

ment j 


Day 

Day 

Day 


Accumulated 

Dose — Effective Roentgens” 

1 - 

100 - 

100 

100 

100 

0 

140 




3 ! 

190 

— 130 



4 ! 

235 


-125 


5 

280 

170 


120 

6 1 

320 




7 

360 

205 

160 


8 

400 




9 

440 

240 


150 

10 

4S0 


190 


11 

520 

275 



12 

565 




13 

610 

310 

220 

175 

14 

655 




15 

700 

340 



16 

745 


250 


17 

790 

370 


205 

IS 

835 




19 

880 

400 

280 


20 

930 




21 

980 

430 


235 

22 

1025 


315 


23 

1070 

465 



24 

1115 




25 

| 1105 

500 

350 

265 

26 

1220 




27 

1275 

535 



28 

1330 


385 


29 

1385 

570 


310 

30 

1440 




31 

1500 

605 

425 


32 

lo5o 




33 

1610 

645 


360 

34 

1670 


470 


35 

1730 

685 


1 


It is evident that no serious error exists in 
this group of curves Figures 2 and 3 show 
the day-by-day accumulation of dose, in 
special cases, calculated as above 

B The Effect of Varying the Fractiona- 
tion of the Irradiation — From Figure 3 it is 
suggested that if the total dose and total 
treatment time are'tHefsa5ie7 within certain 
limits, the number of fractions mto which 
the radiation is divided is not particularly 
important This is borne out by a number 
of experimental observations which are 
summarized in Figure 4 Reisner has also 
observed this fact, m administering to one 
field 12 daily doses of 20 per cent each, and 
to another four doses of 60 per cent each, on 
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TABLE I —IRRADIATION SCHEMES PRODUCING THE SAME_SKIN REACTION 


A Two Equal Irradiations, Different Intervals 

Interval (Hours) 

r per Irrad 

Total r 

Per Cent 

0 

320 

040 

122 

12 

350 

700 

133 

24 

400 

800 

152 

48 

425 

850 

102 

9b 

440 

8S0 

16S 

B Equal Daily Irradiations Different Periods 

Quimby and MacComb J Reisner 

! 70 sq cm 

4 sq era 

No of 
Irrad 

r per 
Irrad 

Total 

r 

Per 

Cent 

No of 
Irrad 

r per 
Irrad 

Total 

r 

Per 

Cent 

1 

525 

525 

ESI 

1 

1000 

1000 

iiiVTM 



soo 

BSSm 

2 

050 

1300 

ES 

S3 

275 

S25 

157 

3 

500 

1500 

150 

K 


4 

400 

1600 


5 

185 | 925 | 17(1 ! 

5 


7 

1 

7 

300 

2100 

210 

12 

100 | 1200 1 228 j 

12 

200 

2400 

240 

27 

i 

27 

100 

2700 

270 

C Additional Data for Longer Intervals 

No of 

Irrad 

Interval 

(Hours) 

r per j 

Irrad j 

Total 

r 

Per Cent 

4 

90 

300 | 

1200 

22S 


All quantities of radiation measured in air 


mains is the consequence of the total ioni- 
zation produced by the original irradia- 
tion But it is evident that some recovery 
has taken place, and forpurposesof dosage 
^calculation, and of obtaining some idea of 
th^elfect of themtervaLon the cu m ulative 
dose, it is convenient to say that the tissue 
acts as if a certain part of the radiation re- 
mains effective For three or more daily 
treatments, similar calculations can be 
carried out For details the reader is re- 
ferred to the first paper 

In Table I are given the available data 
for 200 kv x-rays In addition to the au- 
thors’ data, those of Reisner (2) for vari- 
ous numbers of daily irradiations are in- 
cluded Practical applications of these 

data will now be developed 

A The Calculation of the Cumulative 
Dose -In the earlier paper it was shown 
"hat the recovery dunng the second day of 


treatm ent, was, 31 per cent^or that 69 per 
cent of the cumulative dose remained effec- 
tive when the third treatnjent was to be 
administered, and 24 hours after the third 
treatment, 74 per cent Corresponding 
figures obtained from - Reisner’s data were 
65 and 74 By carrying out similar calcu- 
lations for data from longer treatment pe- 
riods, the values have been obtamed from 
which the curves of Figure 1 were plotted 
Points obtamed from the authors’ data are 
indicated by circles, those from Reisner ’s 
by crosses 2 A smgle additional point can 
be obtamed from the data published by 
Low-Beer and Redisch (3) and is indicated 
by a triangle The upper curve, which is 

* It should be noted that Reisner has made no cal 
dilations of this sort He has determined the various 
fractionated doses required to produce his standard 
reaction but has drawn no conclusions from them 
regarding recovery The authors have simply applied 
their methods of calculation to his published data 
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well covered experimentally, shows the 
percentage of the cumulative dose at any 
day of the treatment period, when daily 
irradiations are given Its use is best illus- 
trated by an example 

Example Calculate the daily cumula- 
tive dose when 300 r are administered to a 
given field daily for five days 

First day — 300 r administered Q 
Second day — 45 per cent remains effective 
0 45 X 30(T== 135 

Add 300 r 300 + 135 = 435 r effective 
Third day — 65 per cent remains effective 
0 65 X 435 = 2S0 

Add 300 r 300 + 2S0 = 5S0 r effective 
Fourth day — 71 per cent remains effective 
0 71 X 580 = 415 

Add 300 r 300 + 415 = 715 r effective 
Fifth day — 75 per cent remains effective 
0 75 X 715 = 535 

Add 300 r 3 00 -f- 535 — .835 r effective 

That this is a reasonable value for the cu- 
mulative dose is demonstrated clinically 
by the fact that the skin reactions produced 
( by a single dose of 825 r and by five daily 
I doses of 300 r are about" the~same_ 

In order to find the accumulated dose at 
any time by means of these curves, it is 
necessary to go through the type of calcu- 
lation indicated m these figures It would 
be convenient if this could be avoided 
For any definite scheme of irradiation, such 
calculations can be made once for all, and 
the results tabulated for ready reference 
Table H provides these data, for 100 r ad- 
ministered daily, or every two, three, or 
four days, the accumulated dose, in “effec- 
tive roentgens,” at any day of the treatment 
penod, may be read directly For indi- 
vidual doses of any other magnitude, the 
accumulated dose at any day will be in the 
same ratio to that in the table as the daily 
dose is to 100 r 

The lower curves of Figure 1, for irradia- 
tions every second, thud, or fourth day, 
are not as well covered experimentally as 
the first, but there are enough points to in- 
dicate that they must be approximately 
correct ihe work involved m verifying 
points on the curves is considerable, for 
each one requires tests on se\ eral patients 


TABLE II — ACCUMULATION OF RADIATION 
DOSE IN SKIN DURING TREATMENT PERIOD 


Day oR 
Treat- 
ment 

100 r 
Daily 

100 r 
Every 
Second 
Day 

100 r 
Every 
Third 
Day 

100 r 
Every 
Fourth 
Day 


Accumulated 

Dose—' Effective Roentgens” J 

1 J 

_ 100 

100 

100 

100 

0 

140 




3 

190- 

-430 



4 

235 


-125 


5 

280 

170 


120 

6 

320 




7 | 

360 

205 

160 


3 

400 




9 

440 

240 


150 

10 

480 


190 


11 

520 

275 



12 

505 




13 

610 

310 

220 

175 

H 

655 




15 

700 

340 



10 

745 


250 


17 

790 

370 


205 

18 

835 




19 

880 

400 

280 


20 

930 




21 

980 

430 


235 

22 

1025 


315 


23 

1070 

465 



24 

1115 




25 

1165 

500 

350 

265 

26 

1220 




27 

1275 

535 



28 

1330 


385 


20 

1385 

570 


310 

30 

1440 




31 

1500 

605 

425 


32 

1555 




33 

1610 

645 


360 

34 

1670 


470 


35 

1730 

685 




It is evident that no serious error exists m 
this group of curves Figures 2 and 3 show 
the day-by-day accumulation of dose, m 
special cases, calculated as above 
B The Effect of Varying the Fractiona- 
tion of the Irradiation — From Figure 3 it is 
suggested that if the total dose and total 
treatment time are" the sanup vvitlun certain 
limits, the number of fractions into which 
the radiation is divided is not particularly 
important This is borne out by a number 
of experimental observations which are 
summarized in Figure 4 Reisner has also 
observed this fact, in administering to one 
field 12 daily doses of 20 per cent each, and 
to another four doses of bO percent each, on 
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300_r DAILY 
1800 r TOTAL ' 


300 r EVERY 
SECOND DAY 
2100 r TOTAL 


300 T EVERT 
THIRD DAY 
2400 r T0J3U 


DAY OF TREATMENT PERIOD 


Tig 2 Accumulation of radiation effect in the skin 200 Lv \ rays The mdi 
%idual doses are the same, the intervals betneen them vary m the three senes 


900 g 
o 

800 g 


\ 


1 \i 
\ 


SOLID LINE - 100 T DAILY , TOTAL 1900 r 
BROKEN UNE - 300 r EV&Y THRO DAY , 
TOTAL 1900 r 


\ I DAY OF TREATMENT PERIOD 

,3 3 4 5 6 7 6 9 10 II 12 t3 14 IB 16 17 18 19 

cw o Accumulation of radiation effect m the skin 200 kv x rays The total 
doS and the total irradiation penod are the same the individual doses and the in- 
tervals vary m the two senes 
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the first, third, seventh, and twelfth days cases the total treatment period, that is, 
This point may be of practical importance the entire time within which the treat - 
in the busy v-ray department, or m cases in ments are given, is the same, although the 



150 

MC-t* 


24 HOUR 
INTERVAL 


150 

UC HR 


300 WC HR IN ONE CONTINUOUS 
24 HOUR IRRADIATION 


US UC HR 
40 HOUR INTERVAL 


IIS UC HR 115 HC-H| 

40 HOUR INTERVAL 


STS UC HR M ONE COWTWUOUS 00 HR IRRADIATION 


Fig 


Fig 5 

4 The effect of varying the fractionation of the irradiation 200 kv x rays The members of each 
pair of irradiation schemes produce the same effect on the skm, the total doses and total treatment periods 
are approximately the same, but the fractionation vanes N y 

Fig 5 The effect of varying the intensity of the radiation The members of each pair of 

irradiation schemes produce the same effect on the skin the total doses and total treatment periods are es- 
sentially the same, but m one case the irradiation is continuous and in the other intermittent 


which a patient comes a long distance for 
treatment If daily irradiations produce 
no better result than treatment of two or 
three times the amount every two or three 
days, it may be an advantage not to insist 
on them It should be noted here, however, 
that these data refer only-to skin The clini- 
cal applicability of the information can be 
determined only by observing the tumor regres- 
sion, systemic effect, etc , in senes of cases 
treated by each scheme 

C The Effect of Varying the Protraction 
of the Irradiation — It is well known that if 
the intensity of the radiation is reduced, a 
greater amount is necessary to produce a 
specified reaction, when the treatment is 
gn en in one sitting If, however, the radia- 
tion of higher intensity is administered in 
tivo equal doses, one durmg a short tune at 
the beginning and the other at the end of 
the longer period required for the low in- 
tensity radiation, m certain cases it has 
been found that the difference disappearsT 


l 


actual irradiation time is much longer for 
the low intensity radiation than for the 
high In the ease of the high intensity, re- 
covery takes place between treatments, 
m the case of the low, recovery and produc- 
tion of radiation effect are simultaneous 
Within certain limits it appears that if the 
total dose and total treatment period are 
the same, the rate at which the radiation 
is administered within that period is not 
important, it may be continuous or frac- 
tionated at will This pomt can be more 
readily studied with gamma ‘rays'tEan'with 
vrays, since with radon tubes of various 
strengths available, it is easy to obtam 
radiation of any desired intensity Figure 
5 shows experimental results m two such 
cases In these it is evident that it makes 
no difference whether the irradiation is 
continuous or intermittent, provided the 
total dose delivered m a given time is the 
same Allowance was, of course, made for 
the change m strength of the radon source 


a 4 * — *** ui me iduuji source 

he some amounts of both types of radia- The fact that the intensity at the end of 
produce the same reaction In these the four-day period was slightly less than 
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Tig G Calculation of accumulated dose m the skin for saturation technic ” on 
the basis of a constant recovery factor, and on the basis of the experimentally deter- 
mined values The treatment consists m the administration of S5 per cent of the 
threshold dose the first day and 10 per cent daily thereafter for three weeks 




the reaction is for a considerably greater 
change in the intensity than this 

It should be noted that in the experi- 
ments herem reported, both on the effects 
o_f fractionation and of protraction, each 
pair of treatments was tested not on one x 
but on several, individuals 

The effect -of protraction has also been 
I studied by McWhorter (4), both with 
J gamma and \-rays For each type of ra- 
diation he used a w ide rang e of variation of 
intensity in erythem a tes ts, ~dehvenng the 
same total_dose to two corresponding fields 
in periods of one week With x-rays, one 
field always received radiation at more than 
twelve times the rate of the other, in each 
case seven daily treatments were given 
For gamma rays, one field received con- 
tinuous irradiation for seven days, the 
other, dgily irradiations of_from fifteen 


ray treatment on a small group of superfi- 
cial tumors, and came to the conclusion 
that these lesions responded m the same 
way as the skm, that is, that t he rate of i 
ad mini stering the daily tre atments was not 1 
significant 

D The Question of the “ Saturation Tech- 
nic ” — In the previous paper, the authors 
discussed the calculation of accumulated 
dose on the “saturation” basis, and showed 
that the generally used factors gave dosage 
totals much higher than those actually de- 
livered At the same time, Pfahler (5) 
stated that this must be the case, and that 
all “saturation factors” previously pub- 
lished should be increased, that is, that 
the daily recovery was greater than had 
been assumed Other radiologists have 
smee expressed the same belief, and it has 
been suggested that Q or 10 per cent daily 
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must be about right for 200 kv Arrays, be- 
cause treatment admimstered on this basis, 
results in the appearance of the expected. 


creases the repair is less, until a_ point is 
reached from which there is no recovery 
Any satisfactory method of calculating ac- 



v skin reac tion It is of interest to compare 
the calculation of accumulated dose on this 
basis and on that based on the experimen- 
tal results, as shown m Figure 6 It is seen 
that, at the time the reaction appears 
(about the third week) , both methods have 
led to the same result However, this 
would not be the case if treatment were 
not earned out over just this period, and 
for just these divisions of dose For longer 
tunes, the value based on a constant re- 
covery factor would be lower than the ac- 
tual one, for shorter tunes it would be 
higher For larger individual doses, the 
value thus calculated would mount much 
too rapidly The coincidence shown is, 
therefore, only a coincidence and not a 
justification of tins method of calculating 
dosage It is evident from clinical consid- 
erations that no constant recovery factor 
can be nght Skin recovers from a first ir- 
radiation much more rapidly than from 
any subsequent one, and as the damage in- 


cumulated dose must take this into con- 
sideration 

It is apparent that the term “saturation 
method,” applied to the administration of 
a fairly large dose followed by a number of 
small ones, supposing a constant rate of 
recovery, and a constant rate of making up 
for this, is not accurate Of the clinical 
value of such a method of administering 
radiation, no judgment is to be passed from 
the data included in this paper However, 
if a “saturation method” is to be designed 
to maintain the tissues continually in the 
same state as regards the effective radia- 
tion present, replacing each day what has 
been lost, it is evidently necessary to know 
the loss for every day Any assumption 
regarding a constant rate of loss of radiation 
effect is completely unwarranted, in view 
of the experimental evidence here pre- 
sented A true saturation scheme can be 
worked out from the curves of Figure 1, 
for maintaining the dosage at any desired 
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sample, calculate th_e_daily 
>nng the skin to the threshold 
n tivo or three days, and to maintain 
mere for two_weeks The first steps of 
the calculation are given below, the com- 
plete course m Figure 7 

First day — 400 r administered 
Second day — 1,5 per cent remains effective 
0 45 X 400 = ISO ■' 

Add 400 r 500 -f- ISO — 4S0 r effective 
Third day — 05 per cent remains effective 
0 05 X 4S0 = 510 

Add 215 r, arriving at the threshold dose 
510 + 215 = 525 r effective 
Fourth day — 71 per cent remains effective 
0 71 X 525 = 375 

It is necessary to add 525 — 375 = 1 50 r 
575 + 150 = 525 r effective 
Fifth day — 75 per cent remains effective 
0 75 X 525 = 595 

It is necessary to add 525 — 495 = 150 r 
595 + 140 = 525 r effective 
Sixth day — 78 per cent remains effective 
0 7S X 525 = 410 

It is necessary to add 525 — 410 = 115 r 

And so on for any desired period 

To the knowledge of the authors, such a 
scheme of treatment has never been earned 
out It is hoped that it may be tned in the 
near future, and the results compared with 
those obtained by other methods 

SUMMARY 

Further experimental data have been 
collected on the recovery of human skin 
from roentgen and gamma-ray irradiation 

Curves and a table are given from which 
the accumulated dose in the skin can be 


calculated, for any day during _ the treat- 
ment penod 

It is shown that if sufficient radiation be 
administered m a given time to produce the 
threshold effect, within the experimental 
limits investigated it makes no difference 
whether it is delivered in small doses with 
short intervals, or m larger ones with 
longer intervals 

It is further shown that if the radiation 
be administered m a given period, it makes 
no difference, within the experimental 
limits investigated, whether it is delivered 
m long treatments of low intensity or m 
short ones of low intensity 

The saturation method of dosage ealeu- > 
lation is discussed It is shown that this 
term cannot be justified when a constant 
daily recovery factor is assumed Since 
the amount of recovery decreases from day 
to day, it is necessary to know the correct 
recovery factor for every day A method is 
outlined for calculating a true saturation 
scheme of irradiation 

REFERENCES 

(1) MacCoxib \V S and Qcimbv Edith H 
The Rate of Recovery of Human Skm from tbe Effects 
of Hard or Soft Roentgen Rays or Gamma Rays. 
Radiologx, 1936 27, 198 

(2) Reisner, Alfred Hauterytiem und Roent 
genbestrablung Ergebn d med Strahlenforscb 
1933 6 

(3) L6w Bber, A and Redisch W Binffuss der 
Roentgenstralden auf die HautLapiUaren Strahlen- 
therapie 1936 55, 85 

(4) McWhirter, Robert Radiosensitivity in Re- 
lation to the Time Intensity Factor British Jour 
Radiol , 1936 9, 2S7 

(5) Pfchler George E Further Discussion of 
tbe Saturation Method of Roentgen Therapy m Deep 
seated Malignant Disease Am Jour Roentgenol 
and Rad Tber, 1935, 34, 629 


'A 




THE BIOLOGICAL ACTION OF NEUTRON RAYS 1 

By ERNEST O LAWRENCE, Ph D , D Sc , Berkeley, California 


N EUTRON rays have the remarkable 
property of being more readily ab- 
sorbed m light substances rich in 
hydrogen such as biological tissues than 
m denser substances like iron or lead If 
you should use a fluoroscope and look 
through the body with neutron rays, you 
would find that the bones would appear 
relatively transparent and the flesh would 
look darker Neutron rays also are unique 
m the manner in which they produce 
ionization X-rays produce ionization by 
liberating high speed electrons from atoms, 
while neutrons, being tiny dense particles 
of neutral matter, pass right through the 
electron clouds of atoms and lomze only 
by making intimate colhsions with the 
correspondingly dense atomic nuclei 
The great difference in the mode of 
ionization by neutrons and \-rays can 
actually be photographed, thanks to the 
ingenious cloud chamber method of C 
T R Wilson, which makes use of the fact 
that fog droplets form on ions m an atmos- 
phere of supersaturated water vapor 
Ionization m the Wilson cloud chamber 
thus can be seen in detail in the sense that 
each ion can be made to manifest itself as a 
Msible fog droplet Figure 1 is a cloud 
chamber photograph of the ionization in a 
chamber filled with a mixture of hydro- 
gen, oxygen, nitrogen, and water vapor 
produced by a mixture of gamma rays and 
neutron rays from the cyclotron You 
see some very thin lines of fog droplets 
Indeed, you can see some of the individual 
droplets of these tenuous ionization tracks 
These were produced by the high speed 
electrons liberated by the gamma rays 
which m passing through the chamber 
produced only a few ions per centimeter 
of path This is the sort of ionization 
produced by x-rays 

1 Rcad before the Radiological Society of North 
■Xnunc t at the Twenty second Annual Meeting in 
Cincinnati Noe 30-Dec 4 1030 


The much thicker and much more dense 
ionization tracks were produced by neu- 
trons At one end of a dense track, a 



Fig 1 Wilson cloud chamber photograph of 
ionization m a mixture of air hydrogen and water 
vapor produced by neutron rays and gamma rays 
from the cyclotron The thin tracts of ions were 
produced by secondary electrons liberated by the 
gamma rays while the thick and very dense tracks 
were produced by the recoil protons resulting from 
collisions of neutrons with the hydrogen atomic 
nuclei This picture gives a general impression of 
the great difference in the distribution of lomza 
tion m tissues produced by neutron rays and 
x rays In comparison to x ray ionization neutron 
ionization is very much more localized and intense 

neutron struck a hydrogen atomic nucleus, 
a proton, and the proton recoiled with 
tremendous energy The recoil proton, 
being a heavy charged particle, rapidly 
dissipated its energy by producing very 
intense ionization oxer a short distance — 
before coming to rest and picking up an 
electron, thus becoming an ordinary hydro- 
gen atom agam The heavy fog tracks 
in the cloud chamber several inches long 
were produced by recoil protons haxung 
energies of more than a million volts 
Electrons of such energies would make 
lomzmg tracks a hundred times longer 
The ionization produced by a recoil 
proton is something like one hundred 
times more dense than that produced by an 
x-ray secondary electron, and so we see 
that neutron ionization, m comparison 
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with \-ray ionization is very much more 
localized and very much more intense 
where it occurs 


cording to some theories of the biological 
processes mduced by ionization it is the 
total amount of ionization and not the 


ARRANGEMENT FOR NEUTRON IRRADIATION AND DOSAGE MEASUREMENT 
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In view of this great difference in the 
physical behavior of neutrons and x-rays, 
one is led to wonder whether the two forms 
of radiation are also very different in their 
biological action 

The questions here mvolved are of both 
theoretical and practical interest Ac- 


distnbution in a biological system that is 
of importance, a point of view which 
would indicate that neutron rays would 
parallel \-rays completely m their biologi- 
cal action Observations of differences 
m biological effects produced by the two 
radiations would therefore contribute sig- 
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mfkantly to our understanding of bio- effects of neutrons and x-rays have re- 
logical effects due to ionization With cently been earned out Perhaps I should 
this m mind as well as the possibility that remark here that these experiments were 

X-RAY IRRADIATED MAMMARY CARCINOMA IMPLANTS 



NEUTRON IRRADIATED MAMMARY CARCINOMA IMPLANTS 



Tig 3 {upper) Fig 4 {loner) 


neutron rays might have valuable practical 
applications, some e\pernnents in our 
laboratory on the comparative biological 


originally undertaken for the immediate 
practical purpose of obtaining information 
lor the protection of workers in our labo- 
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ratory We did not want to repeat the indicating a greater biological effect per 
unfortunate experiences of many of the unit of ionization for the neutron rays 
early roentgenologists It was fortunate These early experiments have been pub- 

COMPARISON OF LETHAL POWER QF NEUTRONS AND X-RAYS 
WHOLE BQOY IRRADIATION OF NORMAL MICE 



Fig 5 


that my brother, Dr John H Lawrence 
of the Yale University School of Medicine, 
was visiting me the summer before last 
and took the occasion to look into this vital 
question 

First of all he placed some rats near the 
source of neutrons and found immediately 
that the neutron rays are indeed very 
lethal and that they kill a rat by a few 
minutes’ exposure When I say kill, I 
mean that the rats died in about two or 
three days’ time after exposure In these 
first experiments, studies of the effects 
of both x-rays and neutrons on the blood 
counts of rats were made, which also indi- 
cated that for the same total amount of 
ionization m tissue of the animals, the 
neutrons were more effective than x-rays 
That summer Dr R E Zirkle, of the 
Johnson Foundation of Medical Physics 
of the University of Pennsylvania, also 
spent a period of tune in our laboratory 

and studied the comparative effects o 
neutron rays and x-rays on the growth 
of wheat seedlings, with results 


fished 2 and I have not time to go into 
them here, excepting to say that they 
more than gave us information as a basis 
for providing protection for us in the labo- 
ratory, for they gave indications that 
neutron rays have different selective ac- 
tions on biological substances when com- 
pared with x-rays In comparison with 
the action of x-rays, the neutrons seemed 
to be relatively more effective on the 
wheat seedlings than on the blood counts 
of the rats Because, as I have already 
indicated, this possibility of a different 
selective action by neutrons is of much 
theoretical interest, and also because it 
has its immediate practical implications 
for, as you all know, an important factor 
in radiation therapy is the selective action 
of radiation on tissues — my colleagues have 

3 Zirkle, R E and Aebersold P C Relative 
Effectiveness of X rays and Fast Neutrons in Retard 
wg Growth Nat Acad Set February 1930 22, 

1934-1938 ^ n 

Lawrence J H and Lawrence E O The Bio- 
logical Action of Neutron Ra>s Proc. I>at Acad Sci 
February 1930 22, 124-133 
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been impelled to contmue with the expen- about one centimeter, at a distance of 
mental investigations I should like now about seven centimeters from the beryllium 
to give you a bnef account of some of the target of the cyclotron, which is the source 

NEUTRONS 6 X-RAY5 ON 5 OBJECTS 


MAMMARY CARCINOMA-£ N£UTR0N 70 qa|~ 
NORMAL MICE [LETHAL POWER] 

DROSOPHILA EGGS """^NEUTRON 87 

WHEAT SEEDLINGS ®°° 0 ^ 

FERN SPORES {^ON 2^00 a} 


RATIO 
5 I 
3 8 

2 I [ziRKLEd AEBERSOLD] 

5 

2 5 


Fig 6 Summary of comparative effects of x-rays and neutron rays on five bio- 
logical objects showing that the ratio of the doses of the two forms of radiation 
required to produce the same biological action m the several instances vanes from 2 1 
to 5 1 These results show that neutrons have a selective action on biological sub- 
stances which m general is different from that of x rays 


recent results My associates will doubt- 
less publish a more detailed report of then- 
work elsewhere 

It was, first of all, of interest to de- 
termine as definitely as possible whether 
or not neutrons do have a different selec- 
tive action on biological substances when 
compared with vrays, and for this purpose 
Dr R E Zirkle, Mr P C Aebersold, 
and Mr E R Dempster chose to study 
three biological effects, namely, the killing 
effects of the radiations on Drosophila eggs, 
the growth inhibiting effect on wheat 
seedlings, and the inhibiting effects on the 
fern spore, Pirns longifoha These bio- 
logical objects, being small, were ad- 
mirably suited for the work, because it 
was possible to irradiate large numbers 
of individuals in a comparatively small 
volume so that statistical fluctuations 
could be made small and the objects could 
be placed rather close to the neutron source 
without producing serious errors due to 
the m\ erse square law, i c , the variation 
of intensity of radiation oxer the bio- 
logical objects 

The sex oral biological materials were 
placed m small capsules m a hole m a 
wooden block, the hole haxmg a diameter 


of the neutrons The dosage of neutrons 
xvas measured by a Victoreen condenser r 
meter (which may be called the dosage 
indicator) inserted in an adjacent hole m 
the wooden block The dosage indicator 
of course was readily calibrated in terms 
of the radiation intensity in the hole con- 
taining the biological specimens Time 
does not permit going into a discussion of 
neutron dosage measurement here, al- 
though we have earned out some experi- 
ments which indicate that the neutron 
dosage measurements obtained xvith the 
Victoreen meter are approximate indica- 
tions of the ionization in ordinary bio- 
logical tissues The question of absolute 
ionization m tissue m relation to the 
dosage measurements is here not essential, 
as xve are mterested at this time only in 
dosage ratios and can regard the dosage 
measurements as m arbitrary units 

Dr Zirkle, Mr Dempster, and hlr 
Aebersold found that about 87 r of 
neutrons kills about one half of the flies’ 
eggs, while for \-rays they found that it 
takes about 100 r to produce the same 
effect— m line with the well established 
values of Packard and many others In 
other words, it was found that, m terms of 
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the Victoreen measurements, the neutrons 
are about twice as effective as x-rays In 
the case of the fern spore, Dr Zirkle and 


has been published, 3 and I need only 
mention here that they did give indica 
tions that neutron rays do have on this 



Mr Aebersold found that the neutrons 
are about 2 5 times as effective as \-rays 
Thirdly, they found that, m inhibiting 
the growth of wheat seedlings, the neutrons 
are about five tunes as effective as the 
v-rays 

I tlimk we can say that these experi- 
ments established quite definitely that 
neutron rays and \-rays do not parallel 
each other in their biological action 
The selective action of neutron rays on 
tissue is in general different from that of 
x-rays 

This result immediately raises the very 
important question of the action of neu- 
tron rays on tumor tissue— whether the 
neutrons have a greater selective action 
than \-rays The first experiments on this 
question were carried out by Dr John 
Lawrence on the experimental mouse 
tumor, Sarcoma ISO, which was very 
kindly supplied by Dr Francis Carter 
Wood An account of these experiments 


tumor a greater selective action than x-rays 
in the ratio of about 4 to 3 

Recently Dr Lawrence and Air Aeber- 
sold have studied 4 the comparative effect 
of the two radiations on another mouse 
tumor, a mammary carcinoma, obtained 
from Dr Strong, of Yale This mammary 
carcinoma, hke the Sarcoma ISO, is an 
easily transplantable tumor so that it 
could be dissected from one animal, cut 
up into small tumor particles, exposed to 
the radiations in vitro, and then injected 
into many animals, fohoivmg which the 
ultimate growth of the tumors m the 
animals could be observed at various times 
up to several months The tumor par- 
ticles were wrapped in filter papers, 
moistened with suitable physiological solu- 

3 Lawrence, John H Aebersold P C. and Lawrence 
E O Comparative Ejects of X rays and Neutrons 
on Normal and Tumor Tissue Proc Nat Acad Sci 
September 1936, 22, *>43-557 

4 These biological investigations were aided by a 
grant from the Josiah Macy Jr Foundation 
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Fig S General view of the cyclotron 


tions, and then placed m a capsule in a 
hole in a wooden plug block which had 
dimensions about equal to those of a 
mouse The reason for placing the capsule 
m the plug of wood was to insure that the 
tumor particles were exposed to about 
the same quality of radiation as would be 
produced on the mterior of a mouse ex- 
posed to the radiation at the place oc- 
cupied by the wooden plug As I shall 
bring out more clearly later, mice were also 
exposed to the neutrons, for it was the pur- 
pose of the experiment to compare the 
effect on the tumors and on the mouse as a 
whole The plug of wood, as shown in 
Figure 2, fitted into a suitable hole in a 
larger wooden block This abundance of 
wood surrounding the biological objects 
tended to produce a homogeneity of radia- 
tion o\ er the irradiated substances 

F igurex 5 and 1 show the results of the 
obstr\ ations both with neutrons and with 


x-rays More than a thousand tumor par- 
ticles were exposed to the radiations so 
that statistical fluctuations were small 
and the results quite definite We see 
that an x-ray dose of about 4,500 r was 
required to kill all of the tumors, while 
50 per cent were prevented from growing 
in the mice by an exposure to 3, GOO r 
Now turning to the neutron experiments, 
we see that similar curves are obtained, 
shown m Figure 4 Here we see that about 
1,000 r kills them all and that the 50 per 
cent pomt comes at 700 r, so dividing 3,600 
by 700, we see that the neutrons are about 
5 1 times more lethal 

Now', of course, from the standpomt 
of the possibility of radiation therapy 
the fact that neutrons are five times more 
lethal on tumors than x-rays in itself is 
not of particular significance, for it is the 
selectne effect, the relatne effect on the 
tumor in relation to the surrounding healthy 
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Fig 9 Photograph of beam of o S million volt deuterons emerging into the air through a platinum window 
in the wall of the cyclotron chamber 


tissue, that is of importance In order to shown in Figure 5 Here we see that nice 
get one measure of the comparative effect smooth curves are obtained and the curves 
of neutrons on healthy tissue, mice as a are nearly superposable with the abscissa 
whole were exposed to both neutrons and of the dosage scale for the \-rays four times 
\-rays and the lethal effects observed larger than that for the neutrons The 

Hundreds of mice were exposed to various 120 r of neutrons just produced a per- 
doses of both forms of radiation and the ceptible killing effect on the healthy mice, 
effects on the subsequent lives of the while it takes about 400 r of \-rays to do 
animals were observed for several months the same thing In other words, for a 
As a convenient indication of the lethal detectable lethal effect, the neutrons are 
effect on the healthy mice we adopted as a about 3 3 times as effective as the x-rays, 
measure what might be called the “lethal while for larger lethal powers the ratio 
power” of the radiation, which is the re- approaches 4 and we may take 3 8 as 
ciprocal of the number of days the animal an average ratio 

lives after exposure to radiation Thus, if Results of all these experiments are 
the animal lives a very long time, the summarized m Figure 6 For the small 
reciprocal of the number of days is a biological objects that have been recently 
very small number, and accordingly the studied, for which the dosage measure- 
lethal power is very small If the animal ments are of greatest precision, it is found 
lives a short time, for example, two days, that the ratio of the biological effective- 
the lethal power is one-half, which is on ness of x-rays and neutrons vanes all the 
this scale a large lethal power The way from 2 1 for the flies’ eggs to 5 1 
average lethal powers for the large number for the mammary carcinoma We could 
of animals exposed at vanous doses is express these ratios the other way around 
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For example, in. therapy one is interested 
in the effect on the tumor relative to the 
effect on the host, the mouse in these experi- 
ments The ratio of the 50 per cent 
tumor dose to the perceptible killing 
mouse dosage for \-rays is 3,600 divided 
by 400, a ratio which is 9 In other words, 
the mouse can tolerate over its whole Tody 
only one-ninth the dose of \-rays required 
to kill 50 per cent of the tumor particles 
in vitro With neutrons the ratio is 700 
divided by 120, that is, 5 8 Instead of 
only one-ninth the tumor dose, the mouse 
can stand about one-sixth of the 50 per 
cent tumor killing dose and so we see that 
the experiments indicate that a more 
effective dose on the tumor using neutrons 
can be given without killing the mouse 
If these indications of a greater selective 
action of the neutron rays on tumor tissue 
prove to be true for carcinomas m vivo , 
it is a very important matter My col- 
leagues, Dr John Lawrence and Mr Aeber- 
sold, as well as myself, regard these ob- 
served ratios as preliminary and we are still 
looking for possible systematic errors in the 
experiments We have, however, all along 
looked very carefully, and as far as I can 
see, these results are approximately right 
Now in the remaining time I should like 
to show slides of the apparatus that has 
been used in these experiments, with a few 
comments, because you will possibly be 
interested in whether or not the practical 
clinical implications of the results here 
presented are really of more than labora- 
tory and scientific interest, whether it is 
really a practical matter to use neutron 
rays in medical therapy as you use your 
x-ray machines 

Instead of bombarding a target of a 
heavy metal with high speed electrons, 
as is done m the production of x-rays, 
neutron rays are produced by bombarding 
a target of a light metal, notably beryllium, 
with very energetic deuterons, the nuclei 
or ions of heavy hydrogen In order to 
produce sufficient intensity of the neutron 
radiation from the beryllium target for 
the purposes of biological work, it is 
necessary to bombard the target with 



Fig 10 Here the energetic beam of atomic 
projectiles (5 8 million volt deuterons) emerges 
6 feet from the chamber wall at the end of an 
attached vacuum tube 

deuterons of several million volts of energy, 
because the production of neutron rays 
increases rapidly with voltage In our 
laboratory the deuterons are accelerated 
to these high speeds by causing them to 
spiral around between the poles of a large 
electro-magnet under the combined action 
of the magnetic field of the magnet and a 
high frequency oscillating electnc field I 
need not go into the details of the apparatus 
called the cyclotron, which does this, ex- 
cepting to say that the ions are accelerated 
in a drumlike vacuum chamber spiralling 
around inside the semicircular hollow 
electrodes and finally emerging at the 
periphery of the chamber, where they are 
caused to strike the beryllium target 
A general view of this vacuum chamber is 
shown m Figure 7 and the chamber be- 
tween the poles of the large electro-magnet 
is shown in Figure 8 

In the present experiments, bombarding 
currents of about 20 micro-amperes of 5 5 
mdhon volt deuterons were used The 
biological objects were placed m the wooden 
receptacle adjacent to the wall of the 
vacuum chamber (which, however, cannot 
be seen in this photograph) 

I should like to insert here another slide 
(Fig 9) showing the beam of energetic 
deuterons emerging from the vacuum 
chamber through a thm platinum window 
mto the air The atomic ions pass through 
the air for a distance of about ten inches 
before losing their energy, and m addition 
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to producing nuclear effects, including 
neutron rays, they produce \-rays and 
gamma rays and visible radiation The 
beam has a lavender color to the eye and is 
photographed m a few seconds 

For some purposes it is desirable to di- 
rect the beam of deuterons at a target 
considerably away from the mam vacuum 
chamber and this can be done by attach- 
ing a suitable vacuum tube Figure 10 
shows the beam emerging mto the air 
through the platmum wmdow at the end 
of a brass tube extending six feet out from 
the cyclotron chamber Of course, the 
beryllium target could be placed at the 
end of this tube, an arrangement that 
would be obviously convenient for medical 
purposes 

The magnet shown m the previous slide 
is much larger than needed for the accelera- 
tion of the ions to speeds thus far used 
We intend to draw more fully on the power 
of the magnet soon now and will produce 
much larger currents of deuterons at high 
voltages At the present time the neutron 
intensities are a bit weak for extensive 
medical experiments, but with the en- 
larged apparatus it is probable that the 
neutron emission from the beryllium tar- 
get will be effectively equal in biological 
action to the usual yield of x-rays from a 
deep therapy x-ray machine 

We have done some experiments on 


collimating neutron rays, and find that 
there are no great difficulties in the way 
of producing a beam of neutrons suitable 
for purposes of medical therapy Instead 
of using port holes m lead it is necessary 
to use channels through tanks of water 
or paraffin or any absorbing substance 
rich in hydrogen 

The view of the cyclotron which I have 
shown m the illustrations perhaps gives you 
the impression that the apparatus is 
extremely large and costly but it is not 
so bad as it seems at first sight At the 
present time I am of the opinion that a 
cyclotron can be engineered and developed 
m a way that will make it entirely prac- 
tical for the purposes of medicine 

Finally, may I say that these experi- 
ments encourage us in the view that the 
recent discoveries of nuclear physics, nota- 
bly the neutron rays and the artificial 
radio-active substances have extremely 
important bearing on the medical sciences, 
and so I am glad that through the active 
interest and generous support of the Chemi- 
cal Foundation we are now building a new 
cyclotron designed primarily for medical 
research and therapy In another year or 
so it will be in operation and I do hope 
that some day I may have the pleasure 
of coming back here and reporting to you 
further progress m this new field of radi- 
ology 


THE MEASUREMENT OF X-RAYS WITH LIQUID 
IONIZATION CHAMBERS 1 

By LAURISTON S TAYLOR, Physicist, National Bureau of Standards, Washington, D C 


=pWO years ago, we reported 2 some pre- 
|| limmary measurements on the lomza- 
™ tion produced m liquid carbon disul- 
phide by v-rays Our mterest m the prob- 
lem hes in its possible application to 
medical dosage in cases in which we wish to 
measure the total number of ions produced 


deduced by plotting the reciprocal of the 
current against the reciprocal of the applied 
voltage, V, and extrapolating linearly to 1 jV 
= 0 For high fields the plot is nearly 
linear in accord with Jaffe’s theory of 
columnar ionization (1, 2) 

However, when a steady direct current 



in tissue-equivalent material While it is 
impossible to attain saturation conditions 
m liquids, as is common with gases, we have 
shown that the saturation current may be 

1 Presented before the Radiological Society of North 
America at the Twenty second Annual Meeting at 
Cincinnati, Nov 30-Dcc 4 1930 

Publication approved by the Director of the National 
Bureau of Standards of the U S Department of Com- 
merce 

Tor a more detaded description of this wort see 
paper by L S Taylor in NBS Jour Research, 1930 
17, 557 

* At the Memphis meeting of the Radiological 
Society of North America 1934 


potential is applied to a liquid ionization 
chamber, a barrier potential arising from 
a space charge or surface layer is built up, 
which quickly reduces the field in the liquid 
to roughly 45 per cent of the apphed 
value This barrier potential reaches an 
appreciable value in a small fraction of a 
second but does not attain its maximum 
magnitude for about ten minutes, during 
which interval the measured ionization 
current decreases exponentially 
Figure 1 shows the measured ionization 
current, as a function of the lapse of time 
323 
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to producing nuclear effects, including 
neutron rays, they produce \-rays and 
gamma rays and visible radiation The 
beam has a lavender color to the eye and is 
photographed m a few seconds 

For some purposes it is desirable to di- 
rect the beam of deuterons at a target 
considerably away from the mam vacuum 
chamber and this can be done by attach- 
ing a suitable vacuum tube Figure 10 
shows the beam emerging mto the air 
through the platinum window at the end 
of a brass tube extending six feet out from 
the cyclotron chamber Of course, the 
beryllium target could be placed at the 
end of this tube, an arrangement that 
would be obviously convenient for medical 
purposes 

The magnet shown m the previous slide 
is much larger than needed for the accelera- 
tion of the ions to speeds thus far used 
We intend to draw more fully on the power 
of the magnet soon now and will produce 
much larger currents of deuterons at high 
voltages At the present time the neutron 
intensities are a bit weak for extensive 
medical experiments, but with the en- 
larged apparatus it is probable that the 
neutron emission from the beryllium tar- 
get will be effectively equal in biological 
action to the usual yield of x-rays from a 
deep therapy x-ray machine 

We have done some experiments on 


collimating neutron rays, and find that 
there are no great difficulties in the way 
of producing a beam of neutrons suitable 
for purposes of medical therapy Instead 
of using port holes in lead it is necessary 
to use channels through tanks of water 
or paraffin or any absorbing substance 
rich in hydrogen 

The view of the cyclotron which I have 
shown m the illustrations perhaps gives you 
the impression that the apparatus is 
extremely large and costly but it is not 
so bad as it seems at first sight At the 
present tune I am of the opinion that a 
cyclotron can be engineered and developed 
m a way that will make it entirely prac- 
tical for the purposes of medicine 

Finally, may I say that these experi- 
ments encourage us in the view that the 
recent discoveries of nuclear physics, nota- 
bly the neutron rays and the artificial 
radio-active substances have extremely 
important bearing on the medical sciences, 
and so I am glad that through the active 
interest and generous support of the Chemi- 
cal Foundation we are now building a new 
cyclotron designed primarily for medical 
research and therapy In another year or 
so it will be in operation and I do hope 
that some day I may have the pleasure 
of coming bach here and reporting to you 
further progress in this new field of radi- 
ology 
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purpose of preventing the segment, d, from 
picking up a stray charge during the time 
the electrometer is grounded In opera- 


measurement We have consequently se- 
lected the time interval mvolved as that 
m which no appreciable counter E M F 


? 


rrr 


o 

- 1 / 


Wave Form 



ting, a balance current is applied to the 
system during the ungrounded interval by 
means of the potentiometer and high re- 
sistance, r, and adjusted untd the deflec- 
tion of the electrometer filament disap- 
pears By this current selector system the 
current flowing through the cell for inter- 
vals as short as 0 0001 second at 0 002, and 
up to 0 5 second, after application of the 
voltage can be measured 
To test for the persistence of the barrier 
potential after each pulse of the square 
wave potential, the ionization chamber was 
disconnected from the voltage source at an 
arbitrary position such as e and at the same 
time connected to the electrometer No 
current was ever noted within the range of 
alternation frequencies employed 
Figure 4 shows, under a field of ±50 
kv ,/cm applied to the chamber, the varia- 
tion of ionization current with lapse of 
time, T 0 , between the application of volt- 
age and the measurement of the ionization 
current Following the sequence of our 
measurements, with decreasing T 0 , the cur- 
rent increases, reaching a somewhat steady 
value at a (0 0 3 sec ) and continuing down to 
0 (0 02 sec ) This constant value is revealed 
repeatedly under the various conditions of 


or barrier potential has been built up This 
leaves, for the present at least, the remain- 
ing steep portion of the curve unexplained 

The sharp rise to c is not entirely under- 
stood The charging transient and ions ac- 
cumulated in the period while the voltage 
is off will tend to give an initial high cur- 
rent but elementary considerations neg- 
lecting space charge indicate that a steady 
state is reached in less than 5 X 10 sec , 
while the observed time is three or four 
times this We do not see any simple rela- 
tionship between the breaks in the curve 
and the failure to pull out of the cell all of 
the ions present before the voltage was ap- 
plied, unless there is a lack of field penetra- 
tion due to the high ion concentration 

The steady state current value, at T = 
1,000 sec , is about 45 per cent of the cur- 
rent in the interval a — b This is in agree- 
ment with the values of the barrier poten- 
tial to be expected from data indicated m 
Figure 2 and hence is consistent with the 
assumption that the conditions m the in- 
terval ab are essentially free from space 
charge 

Figure 5 shows a group of reciprocal 
current- voltage plots obtained for the same 
x-ray beam and different periods T 0 The 
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for a succession of different potentials ap- 
plied to the plates of the ionization cham- 
ber — with and without \-radiation It is 
seen that for each increase in voltage, with 
x-rays on, the ionization current rises to a 
high value, then falls off, rapidly at first, to 
an essentially steady value in about ten 
minutes As indicated, this is caused by 
the building up within the cell of a barrier 
potential If, on the other hand, the ap- 
plied potential be decreased, the ionization 
current drops abruptly to a low value, then 
gradually rises again to a considerably 
higher steady value in about the same ten- 
mmute period This second sequence re- 
sults from the partial dissipation of the 
barrier potential set up by the higher ap- 
plied voltage and consequently increases 
the field strength within the liquid Fi- 
nally, if the applied potential be removed 
and the circuit closed, the ionization cham- 
ber becomes itself a transient source of 
current 

It is interesting to note, also, how the 
space charge depends upon other factors 
associated with the use of a liquid ioniza- 
tion chamber In Figure 2 the barrier po- 
tential is plotted against the potential ac- 
tually applied to the plates of the chamber 
Curves A show that, without \-rays, the 
barrier potential is proportional to — about 
45 per cent of — the applied potential 
That is, the barrier potential, in the steady 
state, makes the field strength within the 
liquid about half that to be expected from 
the applied voltage Curves B show that 
for a definite applied voltage, the barrier 
potential decreases with increase in the in- 
tensity of the x-rays producing the ioniza- 
tion Contrary, perhaps, to expectations, 
this decrease in barrier potential is due to 
the increased conductivity of the liquid 
which permits a more rapid dissipation of 
the space charge 

It was fairly obvious that we should re- 
consider the validity of computing satura- 
tion from a reciprocal plot of applied field 
versus current for Jaffa’s theory predicts a 
linear relation between 1/t and 1/E when 
E is the actual field m the liquid as reduced 
by the barrier potential. 


Consequently, the first step in our more 
recent studies (3) has been to investigate 
the variation of the ionization current 




within that very short interval following 
the application of the voltage to the ioniza- 
tion chamber, and before the barrier po- 
tential has an opportunity to reach an ap- 
preciable value 

To do this, a ^square wave voltage, as 
shown in Figure 3-A , of variable frequency 
and variable amplitude was applied to the 
cell The ionization current was measured 
during the interval b-c — adjustable in 
length and in position with respect to the 
front of the wave at a This was accom- 
plished by means of the apparatus indicated 
diagrammatically at B By means of the 
three commutators, A , B, and C, the square 
wave voltage is applied to the ionization 
chamber On the same shaft is a selector 
D which ungrounds the electrometer sys- 
tem for a predetermined portion of the 
cycle A fifth commutator, E, is for the 
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The variation of the current at infinite 
field, with the intensity of the radiation, is 
shown in Figure 6, curves 1 and 2 being ob- 


curves Potentials corresponding to the 
curved portion of the plots can only rarely 
be used in intensity comparison With 



Fig 6 Inverse current voltage curves \ ray intensity varied 


tamed at 160 kv (constant) with 4 and S 
ma , respectively The values of I a ob- 
tained by extrapolation are 21 7 and 42 9, 
being within experimental limits m the 
ratio of 1 2 The proportionality of IT to 
intensity has been found to hold within a 
range of at least 20 1 for a given quality of 
radiation 

When the quality of the radiation is 
changed at the same time as the intensity, 
the proportionality of I m and intensity as 
measured by air ionization no longer holds 
Curve 3, for S milhamperes and 0 4-nnlli- 
meter copper filtration, gives a value for 
/„ = 26 7, making a ratio of 2 13 with the 
value of I „ at no filtration This compares 
with a similar ratio of 1 61 obtained by air 
ionization measurements with a calibrated 
thimble ionization chamber 

It may be pomted out that when com- 
paring \-ray intensities of a given quality 
by means of a liquid ionization chamber, 
single measurements made at a given 
chamber potential may be used, provided 
they fall on the straight portions of the 


direct current, applied fields in excess of 
25 kv /cm must, in general, be used, while 
with the square wave voltage, field 
strengths as low as 10 kv /cm may some- 
times be used 

We have thus shown how steady D c po- 
tential on a hquid ionization chamber can 
be used to determine the saturation cur- 
rent in a hquid exposed to x-rays 

It has been possible to evaluate the 
energy required to produce an ion pair in 
liquid CSi on the basis of a direct com- 
parison of air and liquid ionization and the 
relative absorption of the two media This 
energy is about the same for the hquid as 
for the gas , viz , 2S volts per ion pair The 
problem of evaluating the relative number 
of ion pairs produced in body tissue as com- 
pared with air cannot be solved by meth- 
ods developed to date because the nor- 
mal conductivity of tissue is of a higher 
order of magnitude than the change m con- 
ductivity produced by intense radiation 
We have, however, measured the ioniza- 
tion produced in liquids by a steady source 








AN OIL-IMMERSED X-RAY OUTFIT FOR 500,000 VOLTS AND AN OIL-IMMERSED 

MULTI-SECTION X-RAY TUBE 1 

j5j.EE CHARLTON, GEORGE HOTALING, W F WESTENDORP, and 
L E DEMPSTER, Schenectady , N Y 


IjljN recent years there has been an ever 
growing demand for higher voltage x-ray 
™ equipment m both the medical and the 
industrial fields An x-ray tube that must 
operate continuously day after day at high 
voltage and current requires a degree of 
dependability and reliability that is more 


must be stable and reproducible and they 
must be free from occasional puncture of 
the insulating envelope Operating de- 
lays caused by the necessity of prolonged 
aging, by instability, or by the occasional 
puncture of the insulating envelope, will 
become increasingly serious 



exacting than is needed in types of tubes 
designed primarily for experimental work 
Such tubes must require only the minimum 
amount of technical service and of operat- 
ing attention to be a useful tool in medical 
and industrial application They should 
never be operated up to the very limit of 
their capacity, they should be capable of 
operation at full load within a few moments 
from the time the operator has applied the 
x oltage Their electrical characteristics 

1 Rtad b dan. the Radiological Society of North 
America at the T-.\cnt> second Annual Meeting at 
Cincinnati, Ohio Nov 30-Dec 4, 1030 


Field Current Problem — The field cur- 
rent problem is perhaps the most impor- 
tant limiting factor that determines the 
maximum voltage and current at which 
the tube can be safely operated These 
currents are produced by electrostatic 
forces which are powerful enough to pull 
electrons out of cold metal surfaces Field 
currents may cause unstable operation in 
any vray tube and may destroy the vac- 
uum as well The dangers of producing 
field currents at higher voltages may be 
minimized by a suitable choice of metal 
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of \-rays in instances in which the natural 
conductivity varied over a range of 1,000 
times, and have found no measurable 
change m the ionization, produced by the 
\-rays, arising from variations m the nor- 
mal conductivity 

We also reported earlier some measure- 
ments of Eve’s constant by means of a 
liquid ionization chamber (4) These, 
made with 50 mg of radium and involving 
large and somewhat uncertain corrections, 
gave for Eve’s constant a value of G 9, 
which is considerably below the value ob- 
tained by Glasser, Mayneord, and others 
These measurements have been repeated, 


usmg 500 mg of radium The resulting 
value for Eve’s constant was slightly higher 
than our earlier value, but still substan- 
tially lower than that obtained by the 
other investigations We are not yet 
ready, however, to put full faith in the cor- 
rectness of our results 
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trodes The tube has an over-all length ure 2 shows a photograph of one of these 
of 14 feet and is 13 inches in diameter, and four-section tubes It is mounted on an 
is operated while connected to a vacuum sys- insulating support of porcelain, treated 



tern This is done largely because com- 
plications connected with operations on a 
pump do not seem to be as serious as those 
of thoroughly outgassmg the entire tube 
structure in these larger types of tubes 
In our earlier experience with the operation 
of tubes on the pump it was clearly dem- 
onstrated as being desirable to eliminate 
the refrigerant from the trap between the 
tube and the pump, in commercial installa- 
tions, both because of the expense and be- 
cause of the exacting attention demanded 
The substitution of an oil diffusion, for 
mercury diffusion, pump made this pos- 
sible Apiezon oil is used in this pump, 
which has been designed to operate at 
high speed A charcoal trap is placed in 
the lute between the diffusion pump and 
the tube It improves the vacuum that 
can be obtamed in the tube and prevents 
oil vapor from gaming entrance to the tube 
A vacuum of the order of 0 004 micron can 
be easily maintained m this tube with the 
minimum of care when it is in daily opera- 
tion over a period of many months Fig- 


maple, and paper shellac pillars The 
anode end of the tube is at ground poten- 
tial Electrical conductors of large diame- 
ter are used between the intermediate 
electrodes and the proper taps on the high 
voltage generator to eliminate the corona 
problem 

Many different types of generators 
could be built which would be satisfactory 
in supplying voltage to a tube of this de- 
sign The one chosen for this tube was a 
voltage-doubling circuit employing several 
transformers, condensers, and rectifier 
tubes Figure 3 shows a circuit diagram 
and Figure 4 a photograph of this equip- 
ment It is capable of supplying 30 ma 
continuously at SOO kvp to the x-ray 
tube J 


u-unmcr siun uj 

alor 


uue ana uencr- 
An x-ray outfit of this capacity 
built for operation m air requires a special 
building to house it, which increases its 
cost of installation To reduce this total 
installation cost, we have been developing 
gh voltage units to operate m oil Both 










330 


RADIOLOGY 


by its proper heat treatment before assem- 
bly and during exhaust, and by suitable 
electrode and tube design The harmful 


struction in order to control better the 
held current problem in high voltage tubes 
By intermediate electrodes between the 



Fig 2 Eight hundred thousand volt multi section x ray tube 


effects of these currents may be minimized 
and the voltage range may be widened by 
increasing the strength of the dielectric 
wall of the insulating envelope This 
may be done by thickening the glass or 
porcelain wall, im mersion m oil, or the use 
of a double wall vacuum jacket The 
harmful effects of held currents may also 
be decreased by suitable electrode dimen- 
sions, and by electrode shielding, which 
decreases the chance of these random cur- 
rents striking the insulating envelope 
]\Iulti-seclion X-ray Tube Construction 
Several years ago Dr Coohdge (1) began 
the development of the multi-section con- 


cathode and anode the potential gradient 
across the tube could be better distributed 
The maximum voltage between any ad- 
jacent pair of electrodes could thus be 
kept safely below values at which held 
currents might occur We have had two 
tubes of this type in active operation in 
busy hospitals for three years, and they 
have been completely free from the held 
current problem Figure 1 illustrates the 
construction of this type of tube which was 
built for operation in air at S00,000 volts 
It consists of four sections with 200,000 
volts apphed to each There are a cath- 
ode, anode, and three intermediate elec- 



CHARLTON, HOTALING, WESTENDORP, AND DEMPSTER X-RAY OUTFIT 


333 









Fig -1 Eight hundred thousand volt generating apparatus 


the x-ray tube and the high voltage gener- volts, with the x-ray target at ground 
ator will be immersed m oil, and no high potential Figure 5 is a diagram of the 
tension leads will be exposed to air The five-section tube designed for operation at 
use of oil insulation greatly reduces the this voltage in oil The tube consists of 
volume of the equipment, and the smaller a cathode, anode, and four intermediate 
installation space permits its use in prac- electrodes The insulating portion of the 
tically any existing building tube has an over-all length of 26 inches 

Multi-section Oil-immersed X-ray Tube and a diameter of 3 5 inches The e\- 
— The oil-immersed tube we wish partial- tension chamber is built with a nickel tube 
larly to describe is for operation at 500,000 24 inches long and 2 inches in diameter 






Fig 10 (upper) Anode end of revolving tube of 500 kv oil immersed \ ray unit 
Fig 11 (lower) Composite photograph of ray tube and transformer 


The round center core, the bottom and top 
yoke, and the vertical leg are all bolted up 
as individual units and then assembled 
with thin phenolic resin spacers between 
them This construction eliminates the 
tedious interleaving of the iron The 
round core is placed m the center of the 
tank, while the yokes and the vertical leg 
are recessed in troughs along the tank 


walls In this construction the blending 
of these portions of the magnetic circuit 
into the interior of the metal container 
eliminates the effect of corners and edges 
and hence provides great electrostatic 
smoothness as well as materially reducing 
the size and weight of the entire outfit 
The primary is wound on a paper shellac 
cylinder placed around the round core, 
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The tungsten target is backed by nickel 
cast on m vacuum, and is located at the 
end of the tube outside the voltage msu- 
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Fig 9 Secondary winding and arcuit diagram 
of 500 tv od immersed \ ray unit 


lating envelope The intermediate elec- 
trodes are connected to the glass with Fer- 
mco metal seals (2) This metal is an alloy 
which has an expansion coefficient that 
exactly matches that of the glass and hence 
permits the metal, at the point of fusion 
to the glass, to be of any thickness desired 
to give a very rugged structure The in- 
termediate electrodes are hollow cylinders 
2 inches in diameter and 4 inches long with 
their co-operating ends spaced 1 inch a- 
part The focusing cup surrounding the 
filament is electrically insulated from the 
filament m order that it may serve as a 
snd to limit the electron flow to any time 
mterval desired The metal flange at- 
tached to the extension chamber serves as 
the tube support A demountable water 
jacket, for cooling the tungsten target an 
the side walls of the extension cham taws 
fastened to this flange 


surrounding the extension chamber, to 
provide protection against all radiation 
except the useful beam and the portion 
that passes back through the axis of the 
tube, is also fastened to this metal flange 
A magnetic focusing cod is housed inside 
this lead sheath to adjust the diameter of 
the focal spot to any desired size Figure 
6 is a photograph of one of these tubes 
In comparison with the previous tube for 
operation in air at S00.000 volts this one 
is extremely small Utilizing this prin- 
ciple of construction, an x-ray tube can 
apparently be built for satisfactory opera- 
tion at any desired voltage The diameter 
and length of the extension chamber hous- 
ing the x-ray target are determined by the 
size of the focal spot and the desired loca- 
tion of the x-ray emit ting source with re- 
spect to the patient or radiographic ob- 
ject 

The Oil-unmersed High Voltage Genera- 
tors — There are many types of high volt- 
age generators that could be built to sup- 
ply power to this tube Most of them are 
complicated, requiring many pieces of 
electrical equipment, the construction and 
assembly of which make them inherently 
expensive In this development we have 
sought to reduce cost to the minimum by 
having a single step-up transformer and 
permitting the tube to rectify its own cur- 
rent This is one of the simplest forms of 
x-ray generating outfit Figure 7 shows a 
photograph of the transformer In the 
design of this unit we have attempted to 
emphasize simplicity, ruggedness, and 
reliability The three parts of the trans- 
former, the magnetic circuit, and the pri- 
mary and secondary coils show these quali- 
ties to a marked degree 

The magnetic circuit is provided with 
four gaps of predetermined width These 
gaps require a high magnetizing current 
which is automatically suppbed by the 
charging current m the secondary winding 
and thus obviates the necessity of draw- 
ing a large charging current from the line 
In other words, by means of the four gaps 
the circuit is tuned, and the primary cur- 
rent drawn from the line is a minimum 
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high potential, eliminates the danger of gradients may be established near the 
high stress points developing on any of electrode surfaces, when this outfit is 
these parts Voltage taps are brought out operated at several hundred thousand 



from suitable places m the secondary wind- 
ing and connected to the intermediate 
electrodes, through high resistances and 
toroidal shields which have been placed 
around the tube envelope Strong radial 
fields would exist between the intermediate 
electrodes and the grounded tank walls, 
which become increasingly pronounced 
with the sections nearest the cathode Be- 
cause of the relatively small radius of cur- 
vature of the electrodes and the large dif- 
ference between the dielectric constants 
of the vacuum within the envelope and 
lely high potential 


volts These gradients could be sufficient 
to produce cold cathode discharges in a 
radial direction and have sufficient energy 
to damage and possibly to puncture the 
envelope walls The toroidal shields, sur- 
rounding each of the intermediate elec- 
trodes and connected to them provide ef- 
fective electrostatic shielding against these 
radial fields within the tube envelope and 
eliminate the danger of disruptive dis- 
charges to the glass walls These shields 
are mechanically supported by a paper- 
shellac tube, which surrounds the vray 
tube, and are connected by sliding spring 
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and consists of a helix of flat bare copper 
strip with cord spacing The outside sur- 
face is very smooth electrostatically The 


vature, toroidal m shape, which serves as 
a housing for the cathode end of the tube, 
the filament winding, the filament control 



Fig 12 Five hundred thousand volt x cay outfit 


primary voltage is low and can be obtained 
from an autotransformer operated on the 
220-volt bO-cycle line The primary cur- 
rent drawn at a useful load of 525 kv p and 
10 ma is 56 amps at 1S5 volts, the power 
factor being about 70 per cent 
The secondary consists of 74 coils, all 
of the same diameter, made up of press- 
board rings and double cotton-covered 
wire baked in shellac These coils are 
stacked up and held together between two 
insulating end rings, by means of mycalex 
bolts placed on the outside of the coils 
This method of construction of the secon- 
dary permits a more uniform grading of 
the potential throughout the solid dielec- 
tric materials As a result, the dangers 
of surface creepage discharges are mini- 
mized, and a higher total voltage can be 
safely obtained from the secondary wind- 
ing of any given size The high voltage 
end of the secondary is provided with an 
al uminum spuming of large radius of cur- 


reactor, and the bias elements The mini- 
mum distance between primary and second- 
ary and between the aluminum spinning 
and the tank is five inches 

The Assembled Oil-immersed Outfit — 
Figure 8 shows the plan of the assembled 
unit The over-all dimensions of the 
tank are 4 feet wide, 4 feet high, and 6 feet 
long, which includes the projected cone 
housing the insulation portion of the \- 
ray tube The tube is fastened to the 
grounded metal tank by the anode flange, 
and this serves also as the mam tube sup- 
port The transformer is bolted to the 
bottom of the tank The cathode end of 
the x-ray tube recesses into the aluminum 
spmnmg, and is electrically connected to 
the filament energizing circuit and the 
cathode biasing unit, all of which are 
housed inside this electrostatically shielded 
structure This use of the aluminum 
spmnmg as a housmg for this auxiliary 
equipment, which must necessarily be at 
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cup positive in potential with respect to oscillographic record of the part of the 
the filament during that portion of the voltage wave at which current was flowing 
cycle at which current flow is desired when the above x-ray measurements were 



Fig 15 {left} X ray output of self rectified multi section \ ray tube 525 kv p , 10 raa current 70 cm 
target-chamber distance no back scatter 

Fig 10 (right) X ray output of self rectified multi section way tube 10 raa current, no bias 70 cm 
target chamber distance no back scatter 


This is accomplished by connecting the 
focusing cup to a tap on the mam winding 
which provides a positive potential during 
the useful half cycle to the focusing cup 
and by offsetting this positive potential 
by a constant negative bias due to a charge 
accumulated on a condenser placed m the 
lead between focusing cup and tap (Fig 
9) The magnitude of this negative bias 
may be regulated by a control resistance 
connected across the condenser which al- 
lows the charge to leak off, and thereby 
determines the desired amount of bias 
X-ray Output — Figure 13 shows the 
copper absorption curve for different de- 
grees of bias These measurements of 
the x-ray beam were made at 90° to the 
mam axis of the tube and with a standard 
Victoreen condenser r meter It is to be 
noticed that at these higher \oltages the 
quality of the radiation is practically in- 
dependent of the amount of bias that is 
used on the cathode Figure 14 shows the 


made The use of bias in these higher 
voltage tubes will mcrease the total x-ray 
output per milliampere, but will not affect 
the quality of the beam after it has passed 
through the inherent filtration of the tube 
envelope which is equivalent to four milli- 
meters of copper Figure 15 shows the 
lead absorption curves for different de- 
grees of bias The quality of the radiation 
is the same m both cases Figure 16 gives 
the copper absorption curves with the 
unit operatmg at different voltages and 
without cathode bias 
This 500,000 volt unit is shock-proof, 
semi-portable, and does not require a 
special building to house it The accessi- 
bility of the x-ray target operatmg at 
ground potential simplifies the problem of 
providing adequate x-ray protection by 
allowing it to be placed nearer the generat- 
ing source, and permits the use of tap 
water for cooling the target Our experi- 
ence with this equipment indicates that we 
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contacts with the intermediate electrodes 
In order to permit rotation of the useful 
beam of \-rays around the long axis of the 



Fig H Cathode ray oscillograms showing 
voltage and tube currents (A) Bias 2 I to 1 
ratio peak to average current (B) bios 5 0 to 1 
ratio peak to average current, (C) bias SO to 1 
ratio peak to average current 

tube, the entire tube is rotatable indepen- 
dently of the tank by means of a gear wheel 
mechanism Essentially the construction 
includes two bearing surfaces with a suit- 
able oil-tight packing joint Sufficient 
flexibility is given the cathode connections 
to permit 360 degrees of rotation of the x- 
ray beam around the long axis of the tube 
We contemplate rotating the unit as a 
whole in the vertical plane through the 
tube, by mounting suitable trunnion sup- 
ports on tiie two sides near the center of 
gravity of the outfit 

Figure 9 illustrates better the method 
of filament control An insulated drive 


shaft, positioned close to the secondary 
coil, extends from the bottom of the tank 
up into the aluminum spinning, and the 
inductance or resistance, used to control 
the filament heating current and thereby 
the amount of electron current from the 
filament can be adjusted, so that the cur- 
rent and voltage of the x-ray tube can be 
independently chosen In a similar man- 
ner the amount of bias on the \-ray tube 
can be adjusted The electrical circuit 
diagram is also shown in Figure 9 The 
mdhampere meter is placed between the 
low voltage end of the secondary winding 
of the transformer and ground, and a volt- 
meter, placed across the primary, is cali- 
brated to give the kilovoltage applied to 
the x-ray tube A pick-up plate may be 
placed inside the tank and connected to a 
cathode-ray oscillograph, which can then 
be calibrated to indicate directly the kdo- 
voltage, the wave form, and the relation 
between the inverse and useful voltages 
The inverse and useful voltages are very 
nearly equal due to the low reactance of 
the transformer Figure 10 shows more 
in detail the construction of the x-ray tar- 
get projecting from the tank wall 

Figure 11 is a composite photograph of 
the transformer and x-ray tube without 
the shields, outside the tank Figure 12 
shows the assembled outfit in the tank 
This outfit has been operated experimen- 
tally up to 700,000 volts and 10 ma and 
can be very conservatively rated at 500,- 
000 volts and 10 ma for continuous opera- 
tion There are no inherent difficulties 
in increasing the current capacity of this 
unit if a more intense x-ray output seems 
advantageous 

The Use of Cathode Bias — The use of a 
negative bias between the focusmg cup and 
the filament permits electron flow through- 
out that portion of the voltage wave that 
is desired This allows the generation of 
x-rays to occur only near the peak m the 
voltage wave, and increases the x-ray out- 
put per milhampere so that it closely ap- 
proximates that of a constant potential 
generator operating at the same voltage 
The bias circuit used renders the focusmg 



THE THIMBLE IONIZATION CHAMBER 1 

By OTTO GLASSER, Ph D , and JOHN VICTOREEN, Cleveland, Ohio 


I N 1925, Fncke and Glasser (1) con- 
structed small thimble chambers of 
many different materials and shapes in 
an attempt to test a theoretical formula by 
means of which the ionization current 
within the thimble chamber could be cal- 


required by the previously mentioned 
formula Investigations which we have 
carried out over a number of years have 
supported this contention Curve A in 
Figure 1 represents a previously published 
(3) curve of the ratio of ionization currents 



Fig 1 Ratio of ionization currents for thimble chambers and a standard air 
chamber for various wave lengths A Fncke Glasser 4 air wall” chamber B 
Special bakelite chamber 


culated with sufficient accuracy to be used 
as a primary standard for roentgen-ray 
quantity In this attempt they were not 
entirely successful Although much valu- 
able information regarding the behavior of 
various thimble chambers was obtained, 
the so-called “air wall” chamber of carbon 
and aluminum, calculated according to the 
Fncke-Glasser formula to have the same 
effective atomic number as atmospheric 
air (7 69) , failed to agree with the standard 
air ionization chamber However, this 
disagreement stimulated extensive studies 
on the problem of “an wall” chambers 
H T Meyer (2) was the first to call atten- 
tion to the fact that thimble chambers 
which were made to agree with the readings 
of a standard air chamber had an effective 
atom ic number which was lower than that 

1 Presented before the Radiological Society of 
North America at the T\\cnt> second Annual Meeting 
at Cincinnati Nov 30-Dec 4, 1930 


in the Fncke-Glasser “air wall” chamber to 
those of the standard air chamber for van- 
ous effective wave lengths Curve B 
shows the same ratio for a thimble chamber 
built to produce ionization currents which 
run parallel to those in the standard cham- 
ber and which, for a given volume of 2 48 
c c , had a bakelite wall with an effective 
atomic number of 6 32 Other investiga- 
tors, notably Albrecht (4), Fnednch, Zim- 
mer, and Schulze (5), Glocker and Kaupp 
(6), Kustner (7), Mayneord (8), Meyer (2), 
Miehhnckel (9), Murdoch and Stahel (10), 
and Sievert (11), have investigated further 
the factors which contnbute to the ioniza- 
tion within the enclosing walls of a thim ble 
chamber and although their results as a 
whole are similar to those of Fncke and 
Glasser, their studies have brought out some 
new points of importance It is the pur- 
pose of this paper and of others which are 
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Fig 4 Ionization chamber measuring arrangement 


which causes the major portion of the ioni- 
zation current at wave lengths less than 
about 0 10 A 

In a thimble chamber the electric field 
required to prevent recombination of the 
ions formed exists only m the air volume of 
the chamber and terminates at the inner 
boundary of the chamber wall , therefore, 
even though the process of ionization 
within the wall material is similar to 
that within the an volume, only the ions 
formed within the an are collected 

The ionization current within the cham- 
ber is increased only by the ions formed by 
those electrons which are dnected from 
the wall mto the an volume or by scat- 
tering of photons mto the an volume It 
is evident from this mechanism that the 
radiation incident to the outside of the 
chamber must lose energy in the wall be- 
fore reachmg the an volume mside, and 
that the loss is dependent on the absorp- 


tion in the wall, and therefore, dependent 
upon its thickness and probably its den- 
sity From this fact alone one would ex- 
pect the ionization current in a given 
chamber to decrease as the wall thickness 
is increased On the contrary, Albrecht 
(4), Mayneord (S), and Friedrich (5) have 
shown that m the gamma rays there is an 
increase in current with increasing wall 
thickness up to several millimeters We 
have exammed chambers of graphite, 
bakehte, and aluminum to determine the 
effect of these substances, and our results 
are in substantial agreement with those 
obtamed with gamma rays by the authors 
just mentioned (See radium curve in 
Figure 2 ) 

For roentgen rays of effective wave 
lengths of 0 283 A and 0 105 A , as shown 
in Figure 2, and even up to about 0 05 A as 
produced with voltages around 600 kv , we 
find no substantial change in current with 
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Fig 2 Influence of wall thickness of bakclitc 
thimble chamber upon ionization current Top 
curve for radium filtered with I mm Pt at large 
dtstance Lower curves for three roentgen ray 
beams of 0 105 A 0 288 A and 0 48 4. effective 
wave lengths 

to follow to correlate those observations 
with our own 

As a rule, better calculated agreement is 
obtamed between the thimble chambers of 


different materials, provided the materials 
are absolutely pure, than between chambers 
of different volumes and shapes The 
effects of different wall areas and thick- 
nesses and, in addition, the effects of the 
total volume of the chamber or the diame- 
ter upon the ionization produced within 
are complicated and therefore difficult 
to predict A consideration of the mecha- 
nism of absorption and an actual study 
of the various effects which result in the 
production of ions will illustrate this point 
In the process of absorption, a photo- 
electron is ejected by an impacting photon, 
the photo-electron absorbing the full energy 
of the photon The photo-electron, w 
turn, loses its kinetic energy in forming 
ions along its path of travel This is the 
true photo-electric absorption which con- 
stitutes the major part of ion production 
for longer wave lengths If the impact of 
the photon is not direct, only a part of the 
photon energy is absorbed, and the direc- 
tions of travel of both the impacted elec- 
tron and the photon are changed, the re- 
coil electron gaming the energy lost by the 
photon This is the type of absorption 
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m a complete study of the measurement of 
roentgen-ray quantities in roentgens for 
all wave lengths in the x-ray and gamma- 
ray regions (13) As a practical result of 
these investigations, we might again state 
here that the value of 8 8 roentgens per milli- 
gram element hour at 1 cm distance, as 
published by Glasser and Mautz (12), m 
1929, and since then confirmed by many 
authors, is proved correct according to 
these newer studies However, these same 
studies also show that the calculation of 
this same value from the Eve’s number 
which was recommended by various au- 
thors must be approached with great 
caution 

SUMMARY 


In conclusion we interpret the data at 
hand at the present time as follows 

1 The Fncke-Glasser limitation of the 
air equivalence of a thimble chamber to the 
wall material of the chamber to satisfy the 
definition of the roentgen is not entirely 
sufficient 

2 In addition to the proper selection of 
the wall material, the wall thickness and 
the volume of the chamber must be con- 
sidered 

We acknowledge with appreciation the 
assistance of Mr I E Beasley and Mr 
L W Fraser 
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DISCUSSION OF SYMPOSIUM ON PHYSICS 

Kenneth E Corrigan, Ph D (Detroit, 
Mich ) The part of a discussor of a paper 
such as the very, very fine one we have 
just heard by Professor Lawrence [page 313 J 
is not an easy one After all, Professor Law- 
rence is unquestionably the leader in this 
field and I really have nothing to discuss 

The matter of ionization by these new 
particles is, of course, of the most extreme 
interest to us all from three points of view 
First of all, we must learn to measure these 
new radiations accurately Up to this 
time the most practical method of measur- 
ing these radiations in the laboratory has 
been to expose to the beam a small piece of 
metal and then take the piece of metal 
♦uid run just as fast as you can to some re- 
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wall thicknesses up to sl\ millimeters 
For roentgen rays longer than 0 3 A the 
current decreases with increasing wall 



Fig 5 Thimble ionization chambers and shells 


thickness These measurements were made 
on two \-ray equipments, the outputs of 
which were kept constant within 0 5 per 
cent The effective wave lengths were de- 
termined according to known methods on 
strongly fore-filtered beams The actual 
intensity of the beams was constantly con- 
trolled by a standard air chamber The 
set-up of the \-ray machines and the actual 
method of making the measurement is 
shown in Figures 3 and 4 

Figure 5 shows the ionization chambers 
used and the shells employed to increase 
the wall thickness in the measurements just 
described 

From these results, it would seem that 
the loss of energy caused by the increased 
wall thickness within the air volume of the 
thimble chamber is almost entirely com- 
pensated for by the scattering of photons 
and electrons into the an volume In the 
region of the harder rays, there is an over- 
compensation due to the predominance of 
scattering and, therefore, an increased 
ionization within the chamber Above 
0 3 A , the larger part of the absorption is 
photo-electric, and therefore, insufficient 
scattering is responsible for a decrease in 
ionization 

Since the number of ions formed by a 
fast moving electron is proportional to its 
path through the lomzable medium, and 
as the number of fast moving electrons 
present in the lomzable medium depends to 
a large extent upon the number of elec- 
trons existing in the surrounding material, 
we may assume that the current produced 


within a chamber will depend to a large 
extent upon the shape and area of the sur- 
rounding wall , m other words, the current 



Fig 0 Ionization currents in aluminum cbam 
bers of various volumes for roentgen rays of 
0 105 1 , 0 130 A , and 0 283 A effective wave 
lengths. 

will not increase linearly with the enclosed 
volume This point, which was not clearly 
recognized in the original publication of 
Fncke and Glasser m 1925 (1), was tested 
carefully with a series of similarly shaped 
chambers but with varying volumes and 
varying diameters We selected aluminum 
as the wall material for these chambers 
since it could be obtained m pure form, 
thus facilitating duplication, moreover, a 
greater current and therefore greater ac- 
curacy m measuring the current produced 
in the smallest chambers was obtainable 
Three curves m Figure 6 demonstrate that 
there is no linear proportionality between 
the ionization current within the enclosed 
volume of a thimble chamber and the vol- 
ume itself provided the chamber is smaller 
than 1 c c 

Through these investigations we have 
corroborated m part the findings of others 
and have also revealed further information 
on the behavior of “air wall” thimble 
chambers We hope to incorporate this 
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describing the radiation in materials other 
than air because it is air that is specifically 
mentioned in our definitions 

Well, I don’t think we should take those 
objections too seriously There is scarcely 
a unit in the whole of physical measure- 
ments that we are not called upon at some 
time or other to use under conditions which 
are very different from those which we use 
for standardization purposes, that we are 
not called upon to use under conditions in 
which direct use of the standard is practi- 
cally impossible Atomic physics pro- 
vides many examples of just that 

It is difficult, of course, to determine 
quality and quantity of radiation in other 
materials beside air, but it is not true that 
a description m these units is meaningless 
Quantity and quahty are properties of the 
radiation They are altered, of course, 
m traversing material, but they are not 
properties of the material that they are 
penetrating 

Quahty and quantity of the radiation 
are not the only factors that determine 
the effects produced in a material We 
must also consider how the beta rays and 
the ions they produce behave For ex- 
ample, the density of the ionization pro- 
duced just below the surface of a particular 
material by a particular quantity and qual- 
ity of radiation is not equal to the density 
of ionization produced by the same quan- 
tity and quahty of radiation somewhere m 
the bulk of that material Near the sur- 
face the equilibrium in the exchange of 
beta rays between the materials on either 
side of it produces a different ionization 
from that in the bulk of the material 
That is shown very clearly m Dr 
Failla’s measurements with the ionization 
chamber having a covering of, I think it is, 
chiffon — a material very readily penetrated 
by the beta rays Those measurements 
are, of course, measurements of ionization 
density , they are not explicitly the evalua- 
tion of tlie quantity m roentgens 

Thus, measurements of the density and 
distribution, length of life and behavior of 
the ions, do not give us information that 
ue need to use in calculating the quantity 


and quahty of the radiation m the particu- 
lar material It is additumal information 
which is useful to us in calculating or pre- 
dicting, and correlating the effects that 
are produced 

The action of the ions in the biologic 
tissue would appear to be of a catalytic 
nature I do not think we can consider 
it as directly injuring the cells mechanically 
or thermally, even accepting Wykoff’s hy- 
pothesis that there is a particular part of 
the cell that is extremely sensitive, because 
even there the energy available is far too 
small to produce direct mechanical injury 
Rather, it would seem that the presence 
of the ions initiates and mamtams bio- 
chemical reactions which continue until 
some other factor stops them 

For this reason these experiments on 
the effect of the ions produced by the radia- 
tion are of great importance to enable the 
biochemist to proceed in investigating the 
processes in the tissue which lead ulti- 
mately to the death of the malignant cells 

Dr R R Newell (San Francisco) It 
seems to me that we are standing now 
nearly where we were a long tune ago be- 
fore the Stockholm meetmg of the Inter- 
national Congress In those days we had 
a way to measure with a small ionization 
chamber something or other which we 
called by different names And then we 
found the way to measure x-rays in an 
open beam in the an in absolute units, de- 
fine them m absolute units, and tie them 
m with all other physical measurements 
And we felt that we had reached an ab- 
solute measurement of x-ray in the open 
beam 

We are still in that fix m regard to tissue 
ionization measurement, that we can meas- 
ure something with a small ionization 
chamber and we can call it a roentgen, if 
we will, but it isn’t a roentgen A roent- 
gen amounts to countmg two billion 
pairs of ions in a cubic centimeter of at- 
mospheric air When we measure 100 
roentgens in the beam and then put the 
beam on the patient, we measure with the 
same instrument, say 140— they are not 


346 


RADIOLOGY 


mote pomt where you have a Geiger coun- 
ter set up, upon measuring the radio- 
activity of the piece of metal, you try to fig- 
ure out what the activity of the deuteron 
beam was 

We, of course, are all trying to make 
some expernnents measuring these radia- 
tions with chambers, and m this Dr Law- 
rence is far ahead of anyone else 

The second thing of importance, as Dr 
Lawrence has said, is the matter of pro- 
tection All of us, even those who have 
had only a very, very weak source of neu- 
trons up to this time, have been thmking 
about that and wondering what the source 
was going to do to us 

Last of all, after we have those two fun- 
damental problems solved, is the question 
of what lie can do with them for the benefit 
of those requiring treatment 

The experiments that Dr Lawrence has 
carried out are certainly as complete as 
they can possibly be up to this time and he 
is to be greatly commended upon his wide 
choice of biologic materials in which these 
measurements were made 

There is no pomt in my speaking further 
of ratios about which he has told you No 
one else has anything at all to offer you 
on this subject He is far ahead of the 
rest of the world 

Dr R R Newell (San Francisco) A 
year ago, in considering neutron rays, I 
expressed a skepticism as to whether they 
would prove useful for cancer therapy 
Since that time, Professor Lawrence has 
developed and has now presented these 
evidences that when one uses the biologic 
effects of x-ray as a datum, there is a dif- 
ferential action between one biologic ob- 
ject and another For neutron rays it can 
be hoped that this differential may, under 
some circumstances, be in favor of the 


Ernest O Lawrence, Ph D (closing) 
I am sorry I didn’t bring this matter out 
clearly We use the mice, as a whole, so 
to speak, as a measure of skin dosage 
Roentgenologists speak a good deal of the 
skin erythema dose but it is equally im- 
portant — and you will all agree — to con- 
sider the effect on the intestinal mucosa 
and other effects on the inside 
Through several ports one can injure a 
person, certainly, by giving too much radia- 
tion on the interior One is interested in 
the total tolerable amount of radiation in a 
part of the body where the tumor is the 
host and one wants to know the healthy 
tissue tolerance in relation to the effect on 
the tumor To get a measure of the le- 
thal action or the effect of the neutron rays 
on the healthy tissue, we took the whole 
mouse The whole mouse includes his 
most sensitive parts— -the skin and all his 
insides and everything 

We find that to kill a mouse, it takes 1 
over 3 S, t e , it takes about one-fourth 
the dose of neutrons that it takes of x-rays 
to kill the whole mouse, but only one-fifth 
the dose to kill the tumor So there is a 
differential there of about five to four 
In other words, when compared to x-rays, 
the experiments indicate a greater selec- 
tive action of neutrons on tumors in the 
ratio of about five to four 

George C Laurence, Ph D (Ottawa, 
Canada) It gives me considerable pleas- 
ure to open the discussion on Dr Taylor's 
paper [page 323], for I regard these in- 
vestigations as the first spade work in a 
very fertile field — a field of research that 
is of particular mterest to radiological 
physicists because it will extend our knowl- 
edge of the relation between the bare physi- 
cal description of radiation and the effects 
that are produced by the radiation 
We have established a unit of quantity, 
the roentgen, and of quality, the millimeter 


cancer therapist 

Professor Lawrence proposes to go ahead 
now and prepare to try it out on patients 
who are suffering from cancer I think 
we can only look with the greatest mterest 
and with the utmost hope that he may 
find a differential m our favor 


of copper, and m settmg up our standards 
we have specifically named the substance 
air as an essential part of our standards 
There has recently been some suggestion 
that it is not logical to use these units in 
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like to give it, figuring a 5 per cent loss 
We changed our rate of loss to 10 per cent 
for 200 kv radiation filtered by 0 5 mm 
of copper plus 1 mm of alum i num, and 
also changed our saturation dose from 800 
to 1,000 r (in air) 

At present, we give radiation to multiple 
fields of approximately 150 to 200 r to 
each field every other day when treating 
pelvic lesions, building our total saturation 
dose to 1,000 r in from a week to twelve 
days, and giving a total tumor or skin dose 
of 2,500 r within about four weeks’ time 
The rate and the total quantity of radia- 
tion given any pelvic lesion will depend 
upon the physical condition of the patient 
A constant fractionation of from 200 to 
300 r is given to oral lesions without stop- 
ping at any saturation dose However, 
agam, multiple fields are treated at the 
same sitting, giving a smaller number of 
roentgens to each area 

We have compared the saturation tech- 
nic, as used to-day, with the method de- 
scribed by Dr Coutard of treating carci- 
noma of the cervix, as given m his last 
paper Dr Coutard gave his dosages in 
roentgens, measured with back-scattering 
Considering 30 per cent back-scattenng 
as an approximation, we figured that the 
rate we gave our radiation was comparable 
in daily dose, time, and total dose to that 
given by Dr Coutard 

Kenneth E Corrigan, Ph D (Detroit, 
Mich ) I would like to compliment Mrs 
Quimby on a very fine piece of work and 
to say that I feel this is a definite step 
forward for all of us [See page 305 ] 

Most of these saturation technics that 
we have been fooling with m the past were 
actually attempts to apply merely the 
equation of compound mterest to a bio- 
logic system to which it actually had no 
application whatever, and although a 
physicist can be trusted to tell the color 
of the skm, I always try to avoid any 
question of erythema dose or any subject 
that would indicate that I am discussing 
a clinical question 

However, so far as skm coloration m 


itself and alone is concerned, we have all 
seen applications of this saturation technic 
which never hatched out, and the use of a 
definite, carefully worked out biologic 
system rather than this rather amateur 
use of the law of compound mterest at 
some arbitrary rate such as 5, 7, or 10 per 
cent, is in itself a great advancement 

It is also worth while to note that Mrs 
Quimby included some mention of the dif- 
ference m dosage rates With high volt- 
age tubes we have already shown definitely 
that a very different result is obtained at 
53 r per minute than that obtained at 20 r 
per minute I think nearly every one has 
found it desirable to drop down to a rea- 
sonably low r per minute output and to 
keep tins output at high voltage the same 
as our rate at 200 kv , at least for the time 
being until we learn more about it 

Edith H Quimby, M A (closing) I 
wish to thank Dr Weatherwax and Dr 
Corrigan for them courtesy in discussing 
our paper 

With regard to being tumor-minded, I 
am one of the persons who has talked 
loudest and longest on that subject It 
is the tumor that we are treating, not the 
skm, and it is most important that all of 
us shall realize that on all occasions The 
reason we pay attention to the skm is that 
it is the door through which we send our 
radiation and we must know how wide we 
can open the door 

Some radiologists who are using higher 
voltages say that it isn’t the skin reaction 
any more but that of the underlying tis- 
sues which is the limiting factor in dosage 
In that case it will be necessary to find 
some way of studying these tissues 

For the present the skm is the thing 
which we can study by our method sim- 
ply although laboriously Investigation of 
other tissues, so far as I see, can be done 
only by careful clinical records and ob- 
servations over long periods of tune No 
other biologic agent can be used, no other 
animal even can give us data which we 
may consider applicable to the human 
body 
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roentgens, they are something like a hun- 
dred times as many ion pairs per cubic 
centimeter in the patient 
But more than that, we know they are 
not roentgens from a practical standpoint 
because, depending upon whether we use 
an instrument of one manufacture or an- 
other, we sometimes measure 130 and we 
sometimes measure ICO 
We now see for the first tune a possi- 
bility of counting, of having Dr Taylor 
count, the number of ion pans produced 
in a cubic centimeter of our patient’s skin 
Then we will have the kind of an absolute 
measure which we can be confident of all 
the time for the future, in other words, we 
have before us a possibility of standard- 
izing tissue dose m a umt which will not 
change 

Lauriston S Taylor, Ph D (Washing- 
ton, D C ) I would make only one re- 
mark concerning Dr Newell’s discussion 
It should not be inferred that, even if 
this type of ionization measurement is 
good for something, it will supplant at any 
time, the air ionization measurements 
which we are now accustomed to making 
The likelihood of that is about zero 

The value which I think Dr Newell had 
in mind was its putting us m a position 
possibly to establish a relationship between 
the number of ions produced m a liquid 
and the measurements which we ordinarily 
carry out with an air ionization chamber 
The sole value in the work, as I see it, 
is that it will permit us to put perhaps a 
little bit closer interpretation on the meas- 
urements which we are now m a k i n g rou- 
tinely on patients or on experimental 
material 

James L Weatherwax, MA (Phila- 
delphia) I want to thank Mrs Quimby 
and Dr MacComb [page 305] for the 
paper they have given I know they must 
have put in a great deal of time in carrying 
on their experiments and I know the high 
quality of work that has been done 

I wish to speak on the discussion per- 
taining to the saturation technic This 


is the only part of the paper that I will 
consider since I have done no experimental 
work m giving radiation fractionated as 
described 

In 1925-1926, Dr Pfahler published a 
paper on the saturation technic based upon 
some work that had been done by Dr 
Kingery m 1921 with superficial radiation 
At that time there was no organized 
method of giving radiation Most radiation 
was given m a more or less hit-or-miss 
fashion The saturation technic appealed 
to us because it was a technic that could 
be passed on to other radiologists 
At that time, we chose S00 roentgens 
(in air) as a saturation dose with a loss 
factor of 5 per cent per day We gave a 
total of about 1,600 roentgens (in air) to 
each field, treating multiple fields at the 
same sitting 

Yesterday you heard Dr Ernst talking 
about being tumor-minded We were at 
that time trying to treat the tumor rather 
than to treat the skm, so never gave a 
large initial dose to any one skm area, but 
instead, distributed the total radiation 
given a patient over all areas at the same 
sitting Therefore, our method of apply- 
ing the saturation technic was a fraction- 
ated technic somewhat comparable to 
our present-day fractionated technics, ex- 
cept that the total number of roentgens 
given any one skm area was less than is 
given to-day 

Unfortunately, Dr Pfahler s first paper 
stressed a rather large initial dose of radia- 
tion to any one skm area We never 
applied the saturation technic m this 
manner and doubt very much whether 
Dr Pfahler used a high initial dose Other 
radiologists usmg the saturation technic 
gave small fractionated doses of radiation 
to multiple fields Doses of 1 50 to 20 0 r 
(in air) were given every other day to 
multiple fields In treatment of pelvic 
lesions, a patient would receive from 600 
to S00 r (m air) distributed over multiple 
fields 

We found as we went along with the 
saturation technic, that we were not giving 
the quantity of radiation at the rate we’d 
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than by means of this thimble ionization 
chamber 

These studies that have been carried 
out have, fortunately or unfortunately as 
you may look at it, shown up some errors 
m our ways of thinking about these cham- 
bers It is certainly to be hoped that, if 
we finally do adopt a thimble ionization 
chamber for a primary standard for gamma 
rays, the result of this work will have a 
direct and imm ediate bearing so that we 
will not have at any time m the near 
future to change our standards 

There is nothing more disconcerting to 
the radiologist than havmg to change 
standards every so often 

The thing of particular interest to me 
was the curves which the speakers showed 
m which the effect of the wall thickness on 
the ionization current was mdicated Sev- 
eral authors have decided as a result of 
their work that there is a definite satura- 
tion thickness for ionization chambers 
which must be used for all voltages m 
excess of 200 kilovolts 

I might remark that as long as there is 
such an arbitrary sort of a thickness neces- 
sary, it makes difficult the adoption of a 
single umversal standard type of thimble 
ionization chamber 

It seems quite apparent m this work 
that these measurements, while they may 
apply to gamma rays, will probably not 
be necessary for the lower voltage \-rays 


up to, say, five or six hundred kilovolts 
That is a bit speculative but the evidence 
indicates that If we can get away from 
that important arbitrary factor, it should 
be a great step m advance m usmg the 
thimble ionization chamber for measuring 
the supervoltage radiations 

The other pomt which I might mention 
is the use of Eve’s number for provmg the 
efficacy of a thimble ionization chamber 
for radiation measurements It seems to 
me that too much weight has been attached 
to Eve’s number m this connection, and 
Mr Victoreen’s work has mdicated that 
the experimental determination of Eve’s 
number depends to a large measure upon 
the particular configuration of the ioniza- 
tion chamber 

As long as it does that, there is some- 
thing wrong with the measurements, and 
either we have to revise our thinking as 
to what Eve’s number means or we must 
discard the entire theory as a criterion for 
the correct performance of one of these 
thimble chambers 

I did not mean by inference or direct 
statement to say that the thimble chamber 
was m the least discredited by these meas- 
urements I feel very strongly quite the 
contrary, that the better we understand 
the process underlying the thimble cham- 
ber measurements, the more important the 
thimble chamber becomes 
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Therefore, we are presenting this study, 
as I said in the beginning, as something 
which may be a contributing factor m 
helping us with our dosage technic 

Otto Glosser, Ph D (Cleveland, Ohio) 
Dr Stone and Dr Aebersold [page 296] 
should be congratulated on their splendid 
co-operation on a most important problem 

I have emphasized several times in the 
past the fact that when we went from 200 
kilovolts to higher voltages in radiation 
therapy, we changed practically all treat- 
ment factors — increased focal distance, in- 
creased filtration, increased voltage, and in 
addition, the introduction of the Coutard 
technic at about the same time 

In most papers which have appeared on 
supervoltage therapy, the relative differ- 
ences between the old and new treatment 
technic have not been presented in such a 
logical and clear-cut manner as is the case 
m this discussion by Dr Stone and Dr 
Aebersold The paper fills a definite need 
because it states logically the difference m 
the physical factors between the two treat- 
ment technics and it states them authori- 
tatively 

I am quite sure that when comprehensive 
clinical results are published from Dr 
Stones’s clinic, we can rely upon them to a 
greater extent than upon data which appear 
from supervoltage laboratories where no 
such careful comparison between the old 
and new technics under identical or similar 
conditions was earned out 

John Victoreen (closing) In general, 
anything which may have been said re- 
garding the complex behavior of the thim- 
ble chambers says nothing against its prac- 
ticability, since, normally, a thimble cham- 
ber is calibrated to agree with a standard 
air chamber, and that calibration provides 
protection against possible unknown vari- 
ables 

For ins tan ce, even though it can be shown 
that the ionization produced does not vary 
directly with the enclosed volume, this 
would be of no concern to the user, as it 


would automatically be included in the 
original calibration 

L^uriston S Taylor, Ph D (Washing- 
ton, DC) lam not at all sure that this 
Society and radiologists in general fully 
realize how much they owe to the efforts 
of Mr Victoreen [page 341], in particular, 
for the very satisfactory state of dosage 
measurements m this country 
As you all know, we have throughout 
the country a great many of these dosage 
measuring instruments and it should be a 
source of great satisfaction to have seen 
the photograph which he showed of their 
standardization plant 
It is particularly important for a manu- 
facturer of any device to carry on research 
It is very uncommon, I might add, for 
most manufacturers of instruments of this 
sort to carry on the type of research that 
has been reported thus afternoon, and I 
think that we should congratulate Mr 
Victoreen for the thoroughness with which 
he has gone about this task 

We have discussed the matter at some 
length before this actual presentation and 
I might remark that he has many data 
which have not been presented but which 
represent tens of thousands of measure- 
ments over the past few months, and which 
undoubtedly will have a direct bearing on 
the future of ionization chambers 

This work has been particularly timely 
At the last International Congress we were 
very nearly compelled to accept as an in- 
ternational standard a thimble ionization 
chamber for all voltages in excess of 2 00 
kilovolts We felt at the tune, that while 
the work seemed to be m a fairly satis- 
factory state, there might be a little un- 
certainty and m that feeling we met a 
great deal of opposition 

There is no question but that for the 
time being, at least, we shall have recourse 
only to the thunble ionization chamber 
for measuring gamma rays We cannot 
see at the present moment any other type 
of chamber — at least with cluneal meas- 
urements — whereby it will be possible to 
measure gamma rays m roentgens other 
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TABLE I 


-RESULTS OF TRANSPLANTING MOUSE SARCOMA 180 AFTER EXPOSURE TO FILTERED 


No of 
Animals 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
40 

47 

48 

49 

50 

51 


Dimension of 
Tumor 
(mm ) 


75X61X4 

68X65X4 

62X45X3 

75X60X3 

55X45X3 

00X62X3 

62X62X4 

10 5 X 8 X 6 
71X68X5 
65X50X3 

11 5 X 7 5 X 5 
80X03X4 
90X76X5 

10 0 X 8 X 5 
6X6X4 
9 5 X 6 5 X5 
5 5 X 4 5 X2 

8 9 X 6 8 X4 
7 9 X 6 8 X4 

9 2 X 7 6 X5 
7 6 X 0 6 X4 
75X72X4 
7 0 X 6 8 X4 
85X73X4 
5 8X4 

9 2X6 

10 8 X 8 
7 0X6 

7 5X5 
5 1X4 
9 5X7 

10 5 X 8 
9 2X7 

5 0 X 7 

8 2X7 

6 2X5 
5 8X5 

9 8X7 
9 7X7 

7 8X6 
72X60X4 
07X63X4 
03X5X3 
8X7X5 
75X6X3 

7 S X 7 5 X 4 

75X08X4 

05X6X3 

8X65X5 

92X85X6 

52X43X3 


X 3 
X 5 
X 5 
X 4 
X 3 
X 3 
X 5 
X 6 
X 0 
X 4 
X 5 
X 4 
X 3 
X 5 
X 5 
8X4 


Dose m 

Interval between 

No of Tumor 

Irradiation and 

Transplants 1 

Roentgens 

Implantation 

Used C 

2,830 

2,830 

0 25 hrs 

2 hrs 

10 

10 

2,830 

2 hrs 

10 

2,830 

1 day 

12 

2,830 

1 day 

10 

2,830 

1 day 

10 

2,830 

3 days 

10 

2,830 

5 days 

16 

2 830 

7 days 

10 

1,500 

0 25 hrs 

10 

1 500 

0 5 hrs 

10 

1,500 

1 hr 

10 

1 500 

2 hrs 

10 

1,500 

2 hrs 

10 

1 500 

2 hrs 

10 

1 500 

2 hrs 

10 

1 500 

1 day 

10 

1,500 

1 day 

10 

1,500 

1 day 

10 

1 500 

1 day 

10 

1 500 

1 day 

10 

1 500 

1 day 

14 

1 500 

2 days 

10 

1,500 

2 days 

10 

1500 

3 days 

10 

1 500 

3 days 

10 

1 500 

4 days 

10 

1 500 

4 days 

10 

1 500 

5 days 

10 

1,500 

5 days 

10 

1,500 

5 days 

10 

1,500 

6 days 

10 

1,500 

6 days 

10 

1,500 

7 days 

10 

1 500 

7 days 

10 

1 500 

7 days 

10 

1 500 

7 days 

12 

1,500 

8 days 

10 

1,500 

8 days 

10 

1,500 

10 days 

10 

1 500 

10 days 

10 

1 500 

10 days 

10 

1,500 

10 days 

10 

1,500 

14 days 

10 

1 500 

14 days 

10 

500 

1 hr 

14 

500 

2 hrs 

10 

500 

1 day 

10 

500 

3 days 

10 

500 

7 days 

10 

500 

14 days 

15 


0 

0 

0 

17 

0 

0 

0 

0 

0 

90 

90 

80 

60 

90 

70 

60 

20 

40 

00 

80 

20 

86 

80 

40 

40 

60 

50 

20 

10 

20 

30 

0 

0 

0 

40 

0 

0 

70 

0 

60 

0 

0 

0 

0 

0 

100 

100 

100 

100 

100 

100 


are less apt to grow than when they are 
irradiated and transplanted immediately 
He attributes this difference to the effect 
of radiation on the blood supply Kawak- 
ami (10) reported that if Kato rabbit sarco- 
mas are irradiated with \-rays (3 to 20 
S E D ) while in the hosts, and immediately 
extirpated and implanted in other non-irra- 
diated rabbits, they will grow progressively 
But, if they are allowed to remain in the 


original hosts for 17 hours after irradiation 
with a dose as small as 5 S E D , many of 
them fail to grow He beheves that the 
difference is due to the disturbance of the 
irradiated connective tissues As these 
observations have some bearing on the 
therapeutic uses of x-rays and radium, 
more experiments on much the same hnes 
have been earned out 
When tumor grafts (Mouse Sarcoma 
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=XP ERIM EN TAL studies of Murphy, the dose of filtered roentgen rays necessary 

lit e Sm /n an ? StUrm (1)> RuSS and to m a11 fragments of tumor is be- 
ocott (2, 3) and Mottrara (4) have tween 2.SOO and 3,000 roentgens (meas- 
clearly demonstrated that the lethal dose ured in air) When tumor implants grow- 
of roentgen rays or gamma rays from ra- mg in animals are treated with similar 
dium for tumors growing m animals is radiation, the dose necessary to cause corn- 
much smaller than the dose required to plete regression is about 1,800 roentgens 
hill the same tumors in vitro The results The natuyfi^of this reaction is complex, 
are confirmed and extended by our recent and httle^it has been thrown on its 
studies (5, 6, 7) mecharusn? m the last ten years (8) 

Figure 1 shows the survival curves of The pje^nt study was undertaken to 
Mouse Sarcoma ISO exposed m vivo 1 and gam further information regarding the 
m vitro- to 200 kv roentgen rays, filtered mechanism of the radiosensitivity of tu- 
mors 
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Fift 1 Survival curves of Mouse Sarcoma 180 
exposed in vno and tn mlro to 200 kv roentgen 
ray 3 filter 0 5 mra Cu and 1 6 mm A1 

with 0 5 mm Cu and 1 6 mm Al, at a dis- 
tance of 50 cm It shows that when 
Mouse Sarcoma 180 is irradiated tn vitro 

1 This group involved 158 irradiated tumors 
* Tins study counted of 21 groups of expenmen ts 
involving a total of 910 irradiated tumor implants 


IRRADIATION OF TUMORS til VIVO 

In a previous study (7) we found that 
when tumors, 0 3 to 1 5 cm m diameter, 
were irradiated in vivo through a hole in a 
lead shield slightly larger than the cross- 
section of the tumor, no tumor regressed 
with a dose of less than 500 r, and very few 
with less than 750 r With a dose of 1,000 
r, about 50 per cent of cases showed regres- 
sions With a dose of 1,500 r, about 85 per 
cent of cases showed complete regression, 
but with a dose greater than 2,000 r, tumor 
regression occurred m 100 per cent of 
cases These successfully treated tumors 
disappeared completely in about 24 days 
However, we do not know the length of 
time which elapses from the first disturb- 
ance until the tumor cell dies There are, 
however, a limited number of reports upon 
the latent effect of radiation tn vivo Thus 
Mottram (9) irradiated tumors (Mouse 
Sarcoma 180) in mice with 20 mg of ra- 
dium element for 20 minutes After vary- 
ing lengths of tune the tumors were re- 
moved and fragments were implanted into 
normal animals The results showed that 
if tumors are left for four or five days m the 
anim al after irradiation, and then removed 
and transplanted into other animals, they 
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(Fig 2-C) At this point the cellular 
swelling is greatest (Fig 3) The volume 
of these swollen cells is approximately 
twelve times that of the normal tumor 
cells 4 The cytoplasm appears granular, 


of polymorphonuclear leukocytes and 
lymphocytes The major part of each sec- 
tion taken from irradiated tumors remain- 
ing seven days in the hosts is composed 
of degenerating tumor cells in which the 



Fig 2 Showing changes in histologic appearance in irradiated tumors Photo- 
micrographs of sectioned material were made at the same magnification ISO times 
4 is untreated Mouse Sarcoma ISO B C and D are Mouse Sarcoma ISO irradiated 
m viva with a dose of 1 500 r and allowed to remain one three or seven days in the 
host respectively 


and some areas are finely vacuolated At 
the periphery, many active tumor cells 
and mitotic figures are seen Polymorpho- 
nuclear leukocytes and lymphocytes are 
present in much greater number than m 
non-irrachated tissues Tumors remaining 
five days in the original irradiated animals 
show marked radiation changes, with 
swelling of tumor cells, decrease in the 
number of mitotic figures, and infiltration 

* The relative volume of irradiated and non irradi- 
ated tumor cells was computed bj actual measurements 
of photomicrographs of sectioned material made at 
the same magnification (TOO times) 


nuclei are absent or pycnotic There is 
marked lymphocytic and polymorphonu- 
clear infiltration No viable tumor cells 
can be seen m the sections (Fig 2-D ) 

TUMOR INOCULATION IN X-RAYED AREAS 

The foregoing results show that the sur- 
rounding normal tissues and the host as a 
whole must play an important part m the 
tumor reaction to radiation 

Next we determined the rate of recovery 
of normal tissues after irradiation, ie , re- 
cuperation of tissues from the damage 
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ISO) had grown for about seven days in 
animals, they were irradiated with a dose 
of 2,SoO r, 1,500 r, or 500 r irt the same 
manner as that previously described 3 The 
radiation was supplied by a standard 
water-cooled Coohdge roentgen tube under 
the following conditions 200 kv , 30 ma , 
0 5 mm Cu -f 1 6 mm A1 filter, 50 cm 
target-skin distance, and intensity of 59 
r/nun At the end of definite intervals of 
tune the irradiated tumors were removed 
from the animals and tumor fragments 
were inoculated into normal animals in the 
usual way At the same tune pieces of 
treated tumor tissues were fixed in forma- 
lin for histologic examination 
The results obtained from transplanting 
tumors irradiated in vivo are presented in 
Table I In the second column of the 
table the sizes of the tumors at the time of 
irradiation are denoted by the measure- 
ments of length, width, and thickness 
The time elapsmg between the irradiation 
of tumors and the removal of the tumors 
from the hosts for re-implantation is ex- 
pressed in hours or days m the fourth 
column Each set of experiments included 
as a control the inoculation of animals of 
about the same age with untreated tumor 
tissue This control group of 20 sets in- 
volved 352 tumor implants Eighteen of 
them gave 100 per cent tumor takes and 
the remaining two sets gave 95 and 90 per 
cent takes, respectively These results 
however, are omitted in Table I The 
data are arranged according to the increas- 
ing length of tune between irradiation 
and the removal of the tumor from the 
original host with implantation into new 
animals 

As may be seen from the data in Table I 
the results are not clear-cut Natural re- 
sistance in the individual animals may well 
have some influence upon the radiosensi- 
tivity of the tumor However, certain ob- 
servations may be made If tumors are 
irradiated m vivo with a dose of 2,S30 r and 
then removed and transplanted mto other 
animals, they fail to grow whether the tu- 
mors are left m the original hosts for one 

a xbe area irradiated is about 2 9 sq cm 


hour or several days before re-implanta- 
tion 

If tumor implants, grown for about seven 
days m animals, are treated with 1,500 r 
while in the host, and immediately re- 
moved and implanted in other non-irradi- 
ated mice, about SO per cent will grow pro- 
gressively as is the case of tumor fragments 
irradiated in vitro with the same dose of 
roentgen rays If they are allowed to re- 
main in the original hosts for 24 hours be- 
fore re-implantation, only 50 per cent takes 
will result, while complete inhibition of 
growth generally will occur m those left in 
the original animals six days or longer (11 
out of 14 experiments) 

If tumors are irradiated with a dose of 
500 r and left several days in the animal 
and then transplanted, they grow as well as 
when they are irradiated and immediately 
removed and transplanted 

The irradiated tumors actually increased 
m size during the first week after irradia- 
tion The enlargement of the tumor tissue 
may have been due merely to edema rather 
than actual cell proliferation The swelling 
of tumors following irradiation has been 
abundantly described (Ewing, S, Lacas- 
sagne and Monod, 11, Mottram, 12, Stew- 
art, 13, and others) 

Histologic examinations of a number of 
the irradiated tumor tissues show that the 
variation in the inability of tumor frag- 
ments at different intervals after irradia- 
tion (with a dose of 1,500 r) can be corre- 
lated with changes m their histologic ap- 
pearance The general structure of the 
non-irradiated tissue shows a very cellular, 
small spindle and polyhedral cell sarcoma, 
degenerated and necrotic in some areas 
(Fig 2- A) In some sections, leukocytes 

are seen at the periphery The sections of 
irradiated tissues taken wi t h in two hours 
after irradiation show no definite changes, 
the tumor cells appearing to be viable 
The sections taken 24 hours after irradia- 
tion reveal numerous swollen tumor cells 
and intercellular edema (Fig 2-B) Tu- 
mors remaining three days in the hosts 
show markedly swollen tumor cells cover- 
ing almost the entire area of the section 
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TABLE n — : 

Number of 
Animals 
Used 
24 
12 

I 12 
30 


-RESULTS OF TRANSPLANTING MOUSE SARCOMA 180 INTO PREVIOUSLY 
IRRADIATED AREAS ON THE ANIMAL 


Dose in 
Roentgens 

Controls 

500 

500 

Controls 


500 

Controls 
1 500 
1 500 

Controls 
1 500 
1,500 

1500 
Controls 
1 500 

1,500 

Controls 


Controls 

1,500 

1,500 


Interval between 
Irradiation and 
Implantation 
0 

2 hrs 
7 days 
0 


3 days 
6 days 


Percentage of 
Tumor Takes 


Controls 


1500 
Controls 
1 500 

1 500 
Controls 
1 500 

1 500 
Controls 
1 500 
I 500 
Controls 
1 500 
1 500 
Controls 


Controls 
2 S30 
2 830 

Controls 
2 S30 


14 days 
0 

2 hrs 
6 days 


3 days 
0 

2 hrs 


22 days 
0 

2 days 

7 days 
0 

6 days 
15 days 

0 

7 days 
15 days 

0 


0 

2 hrs 
7 days 


14 days 


Remarks 

Rapid growth 
Rapid growth 
Rapid growth 

Three tumors grew slowly, others grew 
rapidly 

Two tumors grew slowly, others grew 
rapidly 
Rapid growth 

Two tumors grew slowly, others grew 
rapidly 
Rapid growth 
Rapid growth 
No growth 

Two tumors grew slowly, others grew 
rapidly 
Rapid growth 

One tumor did not grow two grew slowly 
One tumor did not grow, one grew 
slowly, one grew rapidly 
Rapid growth 
Rapid growth 

Two tumors did not grow, others grew 
slowly 

All grew very slowly 

Three tumors grew slowly, others grew 
rapidly 

Four tumors did not grow, four grew 
slowly, two grew rapidly 
Four tumors grew slowly, others grew 
rapidly 
Rapid growth 

Six tumorsdid not grow, others grew slowly 
Four tumors did not grow, others grew 
slowly 

Four tumors grew slowly, others grew 
rapidly 

Two tumors grew slowly, others grew 
rapidly 

Three tumors did not grow, others 
grew slowly 
Rapid growth 
Rapid growth 

Two tumors did not grow, two grew 
slowly one grew rapidly 
Rapid growth 
Rapid growth 

Two tumors did not grow, others grew 
slowly 

One tumor didnotgrow, others grewslowly 

Rapid growth 

Rapid growth 

Rapid growth 

Rapid growth 

Rapid growth 

Rapid growth 

One tumor did not grow, three grew 
slowly others grew rapidly 
No growth 

One tumor did not grow, one grew 
slowly, one grew rapidly 
One tumor did not grow one grew 
slowly others grew rapidly 
Rapid growth 
All grew slowly 

Three tumors grew slowly, others 
grew rapidly 
Rapid growth 

One tumor did not grow, four grew 
slow 1 j one grew rapidly 
One tumor did not grow, three grew 
slowly two grew rapidly 
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caused by radiation as shown by their sus- 
ceptibility to tumor transplants 
Small areas of the skin on the lateral 
thoracic region of healthy young adult 
mice were shaved The mice were fastened 


dose of 500 r grew equally as well as frag- 
ments inoculated in the non-irradiated 
controls, whether tumor implantation was 
done immediately or several days after 
irradiation This is in accord with the 



Fm 3 Showing the relative sizes of non irradiated and irradiated tumor cells 
Photomicrographs of sectioned material were made at the same magnification, 300 
limes A is untreated Mouse Sarcoma 180, B is Mouse Sarcoma ISO irradiated 
in vtro with a dose of 1 500 r and allowed to remain three days in the host 


side by side, two at a time, on a stiff paste- 
board A lead-celluloid shield, having a 
hole 2 X 2 9 cm in the center, was then 
placed over these animals with their ven- 
tral skin touching the celluloid In this 
way all parts of the animal except a small 
area were protected from radiation Then 
the pasteboard holding the animals was 
placed directly under the roentgen tube 
with a target-skin distance of 50 cm , and 
subjected to radiation under the conditions 
previously described, intensity being 59 r 
per minute Exposures were S 5, 25 4, and 
48 minutes 

Some animals were inoculated m the cen- 
ter of the irradiated area with a fresh tu- 
mor fragment (Mouse Sarcoma ISO) imme- 
diately after irradiation Others were simi- 
larly treated from one to 22 days after ir- 
radiation As a control, another senes of 
animals was treated in the same manner 
except that no x-rays were given The re- 
sults of the individual experiments are 
shown m Table II 

From the data in Table II, it will be 
seen that the tumor fragments inoculated 
in the areas irradiated previously with a 


findings of Murphy, Hussey, Nakahara, 
and Sturm (14, 15) who, working with 
Bashford Mouse Carcinoma 63, found that 
subcutaneous inoculations of the grafts in 
the x-rayed areas (one erythema dose) re- 
sulted in the same number of growths as 
in the normal areas However, if the in- 
oculations were done mtracutaneously, 
the grafts in the x-rayed areas showed a low 
percentage of takes 

The use of different transplantable tu- 
mors combined with various qualities of 
radiation, intensity of radiation and the 
size of irradiated area has led to varying 
results and, therefore, much controversy 
On implantation of tumor fragments (Ehr- 
lich mouse carcinoma) into an irradiated 
area Kok and Vorlaender (16), and Kok 
(17) obtained best retrogressive changes 
with a dose of about 1 5 S ED Large 
doses (2 9 S B D ) gave poorer results 
They also found that irradiation of a large 
Geld around the tumor gave fewer takes 
than did irradiation of a small area They 
interpret the resorption of the tumor tissue 
to the action of the histiocytes On the 
other hand, Juul (IS) obtained most re- 
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isotonic, hypotonic, and hypertonic Locke- 
Ringer solutions 6 These media had been 
buffered to pH 7 4 by adding 0 08 c c of 
0 2 M KH.POt and 0 05 cc of 02 M 
KOH (21) The weighing bottles contain- 
ing the tumor fragments were kept in a re- 
frigerator at 4-5° C for 24 hours, and then 
the fragments were inoculated mto normal 
mice Our observations are recorded m 
Table III In this table are also mcluded 
results obtained from inoculation of irra- 
diated tumor tissues without immersion in 
a Locke-Ringer solution, and from inocu- 
lation of non-irradiated tumor tissues 
after immersion m isotomc, hypotonic, and 
hypertonic Locke-Rmger solutions These 
will serve as controls 

The results show that the growth ca- 
pacity of irradiated tumor fragments is re- 
duced from 82 to 64 or 75 per cent takes 
when subjected to an isotomc or hypo- 
tome medium for 24 hours, respectively 
However, the tumor fragments which 
have been irradiated and then immersed in 
hypertonic Locke-Rmger solution for 24 
hours give 100 per cent takes when trans- 
planted mto normal animals 

Parallel experiments were run with non- 
lrradiated tumor fragments The results 
showed that immersion of tumor fragments 
m isotomc, hypotonic, or hypertonic Locke- 
Rmger solution for 24 hours was without 
effect the tumors grew rapidly 

Gross and histologic examination of a 
number of tumor tissues after immersion in 
isotomc, hypotonic, and hypertonic Locke- 
Rmger solutions for 24 hours at 4-5° C 
following irradiation showed no essential 
difference 

In a separate experiment, it was found 
that 15 pieces of irradiated tumor tissue 
(1 ,500 r) before immersion in isotomc, hypo- 
tome, or hypertonic Locke-Rmger solution 
{pH 7 4) weighed 0 1660 gm , 0 1697 gm , 
and 0 14S2 gm , respectively, and after 
unmersion for 24 hours at 4-5° C they 

* An isotomc solution contained 0 15 moles NaCl 
0 001 moles KCl and 0 003 moles CaCl per liter 
A h>potomc solution contained 0 12 moles NaCl 0 003 
mules KCl and 0 003 moles CaCl* per liter A hyper 
tonic solution contained 0 18 moles NaCl 0 003 moles 
KCl and 0 003 moles CaCl: per liter 


weighed 0 1808 gm (109 per cent), 0 1873 
gm (110 per cent), and 0 1596 gm (10S 
per cent), respectively In a simulta- 
neous experiment, 15 non-irradiated tumor 
fragments before immersion in isotomc, 
hypotonic, or hypertonic Locke-Rmger solu- 
tion weighed 0 1464 gm , 0 1712 gm , and 
0 1635 gm , respectively, and after immer- 
sion they weighed 0 1505 gm (103 per 
cent), 0 1815 gm (106 per cent), and 0 1625 
gm (99 per cent), respectively The 
swelling was greater in irradiated tissue 
than m non-irradiated tissue 

This work is being continued and ex- 
tended to include a study of the effects of 
different intensities of radiation upon the 
swelling of tumor tissues 

SUMMARY 

1 The effect of 200 kv roentgen rays 
on Mouse Sarcoma 180 m animals has been 
studied Tumors, 0 5 to 1 2 cm in diame- 
ter, were irradiated in vivo through a hole 
in a lead shield slightly larger than the 
cross-section of the tumor 

2 It requires about 60 per cent more 
roentgen irradiation to kill Mouse Sarcoma 
180 tn vitro than m vivo 

3 If this tumor is irradiated m vivo 
with a dose of 1,500 roentgens (measured 
in air), and subsequently removed and 
fragments implanted mto non-irradiated 
mice, the percentage of takes decreases 
with the time the tumor remains in the 
original host after exposure 

4 Variations in the viability of tumor 
fragments at different intervals after irra- 
diation can be correlated with changes in 
their histologic appearance 

5 If small portions of the bodies of mice 
are irradiated ivith a dose of 1,500 r and at 
the end of definite intervals of time un- 
treated tumor fragments are inoculated 
mto the irradiated areas, a high percentage 
of tumor transplants will fail to grow if the 
implantation is done within two hours after 
irradiation If untreated tumor fragments 
are implanted in the irradiated areas seven 
days after irradiation, the number of tu- 
mor takes and the rate of tumor growth is 
almost normal 
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gressions from doses close to twice the 
epilation dose, which caused serious injury 
to normal tissues surrounding the tumor 
He worked with Krebs’ mouse adenocar- 
cinoma and mouse sarcoma Russ and 
Scott (19) found that the transplants (Jen- 
sen rat sarcoma and hemorrhagic carci- 
noma R 9) grew more slowly in an area 
which had been previously irradiated with 
\-rays or radium than m a non-irradiated 
area Their roentgen-ray exposures were 
from 20 to 45 minutes It took 20 minutes 
to produce epilation, and 45 minutes to 
start vesication In these experiments rats 


they gradually tend to disappear and axe 
practically gone in seven days 

Experiments duplicating those with a 
dose of 1,500 r were made with a dose of 
2.S30 r The results of the experiments 
showed that the tumor growth was less 
marked in the irradiated than m non- 
irradiated areas, but this dose induced in- 
jury to the general health of the hosts, 
which made the process of tissue repair 
more complex 

EFFECT OF ISOTONIC, HYPOTONIC, AND HY- 
PERTONIC LOCKE-RINGER SOLUTIONS ON 


were completely screened with lead except 
for two apertures cut in the lead, through 
which the x-rays could reach the skin of the 
animals Krebs (20) earned out expen- 
ments similar to that of Murphy and his 
co-workers (14), but using somewhat 
stronger doses (5 to 0 S N ) He found that 
roentgen irradiation of the skin has demon- 
strable inhibitory effect on the growth of a 
mouse carcinoma subsequently implanted m 
the irradiated intracutaneous or subcutan- 
eous tissues, though the effect was always 
pronounced in the cutis In the case of im- 
plantation of a mouse sarcoma in the ir- 
radiated area (subcutaneous tissue), there 
was a distinct retardation in tumor growth, 
but no reduction in percentage of tumor 
takes 

In our experiments using 1,500 r, there 
is a decided difference in the number of 
growths from tumor fragments inoculated 
subcutaneously in the areas irradiated, be- 
tween those inoculated immediately and 
those inoculated several days after irradia- 
tion About 50 per cent of tumor implants 
will fail to grow if the implantation is done 
within two hours after irradiation, and 
those which do not disappear in the irradi- 
ated area will grow at a much slower rate 
than the controls If untreated tumor 
fragments are unplanted in the irradiated 
areas seven days after irradiation, the 
number of tumor takes and the rate of 
tumor growth is almost normal Evidently 
some changes which oppose tumor growth 
take place in normal tissues irradiated with 
this dose Whatever these changes are, 


VIABILITY OF HOUSE SARCOMA 180 FOLLOW- 
ING EXPOSURE TO X-RAYS 

The results of the foregoing experiments 
show that the marked decrease in the trans- 
plantabihty of tumors upon remaining in 
the original irradiated animals parallels 
closely the increase in the swelling of tu- 
mor cells The death of tumor cells may 
be due to this swelling In the present 
study experimental evidence has indicated 
that the swelling of tumor cells is not a 
postmortem change 

In a recent meeting of the American As- 
sociation for the Advancement of Science, 5 
Failla outlined a new theory regarding the 
biologic effect of radiation He suggested 
that upon bombardment of tumor cells by 
x-rays the cytoplasm may be affected in 
such a way as to cause an increase m the 
number of electrolytic ions in the cells 
Such a change would disturb the osmotic 
equilibrium of the cells and result in swell- 
ing He suggested that the lethal effect of 
the rays was possibly due to an initial swell- 
ing and consequent dilation of the cyto- 
plasm which mterferes with the normal 
physiologic processes 

In order to secure further information 
concerning the swelling and killin g of tumor 
cells, we made the following experiments 
Fragments of fresh Mouse Sarcoma ISO 
m a cellophane moist chamber were irra- 
diated with a dose of 1,500 r Immediately 
afterward equal numbers of tumor frag- 
ments were placed in 20 cc portions of 
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of the work, and to Dr F W Stewart for 
histologic examination of sections of irra- 
diated and non-irradiated tumors 
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-RESULTS OF TRANSPLANTING MOUSE SARCOMA 180 AFTER IMMERSION IN LOCKE- 
sni.TPTTftw *T - FOLLOWING EXPOSURE TO FILTERED ROENTGEN RAYS 


TABLE III 

RINGER SOLUTION AT 4-5 


Exp 

No 

Number 

of 

Tumor 

Trans 

plants 

Used 

Dose 

in 

Roent- 

gens 

Nature of 
Locke 
Ringer 
Solution 

Dura- 

tion 

of 

Expo 

sure 

(hours 

Growth 

of 

Trans- 

plants 

(per- 

centage) 

1 

10 

0 

Isotonic 

24 

100 


10 

0 

Isotonic 

48 

100 


10 

0 

Hypotonic 

24 

100 


10 

0 

Hypotonic 

48 

100 


10 

0 

Hypertonic 

24 

100 


10 

0 

Hypertonic 

48 

100 


10 

1 500 

0 

0 

SO 

3 

10 

1,500 

0 

0 

SO 

4 

10 

1,500 

0 

0 

SO 


10 

1 500 

Isotonic 

24 

60 


10 

1 500 

Isotonic 

48 

60 


10 

1 500 

Isotonic 

72 

50 


10 

1 500 

Isotonic 

90 

50 

5 

18 

1,500 

0 

0 

83 1 


10 

1,500 

Isotonic 

24 

50 I 


10 

1,500 

Hypotonic 

24 

SO 3 


10 

1,500 

Hypertonic 

24 

100 S 

0 

12 

1,500 

0 

0 

83 T 


10 

1,500 

Isotonic 

24 

SO T 


10 

1 500 

Hypotonic 

24 

SO T 


10 

1,500 

Hypertonic 

24 

100 F 

7 

10 

1 500 

0 

0 

SO T 


10 

1,500 

Isotonic 

24 

70 T1 


10 

1 500 

Hypotonic 

24 

SO Tv 


10 

1500 

Hypertonic 

24 

100 Fc 

8 

10 

1,500 

0 

0 

90 On 


10 

1,500 

Isotonic 

24 

60 Fo 


10 

1500 

Hypotonic 

24 

60 Fo 


10 

1,500 

Hypertonic 

24 

100 Fot 
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Remarks 


Rapid growth 
Rapid growth 
Rapid growth 
Rapid growth 
Rapid growth 
Rapid growth 

Two tumors did not grow, four grew 
slowly others grew rapidly 
Two tumors did not grow two grew 
slowly others grew rapidly 
'wo tumors did not grow sue grew 
slowly, others grew rapidly 
our tumors did not grow four grew 
slowly, others grew rapidly 
our tumors did not grow four grew 
slowly others grew rapidly 
ive tumors did not grow three grew 
slowly, others grew rapidly 
ive tumors did not grow, two grew 
slowly others grew rapidly 
liree tumors did not grow eight grew 
slowly others grew rapidly 
ve tumors did not grow, two grew 
slowly others grew rapidly 
Tvo tumors did not grow five grew 
slowly others grew rapidly 
ven tumors grew slowly, others grew 
rapidly 

umors did not grow three grew 
slowly, others grew rapidly 

umors did not grow, four grew 
slowly, others grew rapidly 

umors did not grow five grew 
slowly others grew rapidly 

miors grew slowly, others grew 
rapidly 

amors did not grow one grew 
slowly, others grew rapidly 

tumors did not grow four gTew 
slowly, others grew rapidly 

imors did not grow six grew 
y, others grew rapidly 
imors grew slowly, others grew 

ly 

tnor did not grow, three grew 
y others grew rapidly 


p two grew 
dly 

others grew 


6 The effect of immersion m isotonic, 
hypotonic, and hypertonic Locke-Rmger 
solutions on irradiated and non-irradiated 
tumor tissues has been investigated non- 
lrradiated tumor tissue showed no effect 
from any of these solutions, while the 
growth capacity of irradiated tumor tissue 


was reduced by immersion in isotonic and 
hypotonic solutions, but was increased by 
immersion in the hypertonic solution 

Acknowledgment — I wish to express my 
thanVs to Dr G Failla for his co-operation 
and valuable suggestions durrng the course 
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The same end-results may be obtained In eight of the 14 uncured cases there 
by the use of the x-rays as by radium, or was contra-indication to treatment, winch 
by the two combined In most instances leaves 319 cases treated in which there 
we prefer to use the x-rays because for were no contra-indications Of these, 313 
them use the patient does not require hos- were cured while six did not get satisfactory 
pitahzation and is not subjected to any results 98 1 per cent cured 
surgical procedure The total to be given In 16 of these cases it was necessary to 
can more conveniently be divided into give a second series of treatment In this 
several doses, allowing more tune and a number are included eight cases in which 
better chance to gam the confidence of temporary menopause was not effective 
the patient, which is a matter of great im- Of the eight who had contra-indications 
portance m the future management of the to treatment, five were incorrectly diag- 
cases There is no danger of latent in- nosed — two had carcinoma of the fundus, 


fection in the pelvis flaring up when the x- 
rays are used, while with radium t hi s some- 
times proves serious Often after the use 
of radium there is an irritating discharge 
which causes considerable discomfort for 
two or three months 

In cases in which we consider it necessary 
to check the bleeding quickly we use ra- 
dium , also in cases on which we do diagnos- 
tic curettement because we suspect cancer 
of the fundus 

We find that in some cases in which x- 
rays are used it is best to supplement with 
radium, and vice versa 

We have started treatment to produce 
permanent menopause in the cases of 41 
women who discontinued treatment after 
having from one to three irradiations 
Some of these had good results for a time 
but they were not lasting A few of these 
are now well, but we expect recurrence, so 
they will not be included in a report of re- 
sults obtained 

We have attempted to produce cure by 
bringing about temporary menopause m 
20 patients, six of whom have re-estab- 
lished normal menstrual function Four 
of our patients have had children and one 
an abortion subsequent to this treatment 
Of the patients in whom we attempted 
to produce permanent menopause we have 
fully traced 327, who were treated until 
cured or until other treatment was recom- 
mended by us From this number we re- 
port our results 

Total number traced 327 

^- urec f 313 (95 7 per cent) 


one had had diagnostic curettement a 
month before coming to us for treatment 
and no cancer was found, the other did 
not show satisfactory response and the 
uterus was curetted and treated with ra- 
dium Both had hysterectomy and are 
living and well after eight and ten years, 
respectively One had varicosities in the 
uterus and required hysterectomy One 
had polypi, and one ovanan cyst, 
both requiring surgery In both of these 
cases the menopause was permanent and 
probably should not have been produced 
Three had, prior to treatment, subtotal 
hysterectomy, a part of the uterus being 
left Two of these had hysterectomy 
completed, and the other should have had 
We have treated five of these cases, two 
of which we have been unable to follow up 
We beheve that these cases should not 
have been treated by radiation, although 
all secured temporary relief In the other 
six cases we were unable to determine the 
reason for failure 

We have had one patient on whom hys- 
terectomy was done following the satis- 
factory production of the menopause, be- 
cause of a remaining small fibroid 

The menopausal symptoms were mil d 
in 67 per cent, of moderate degree m 30 per 
cent, while of severe degree in 3 per cent 
of the cases 

Of the patients, 74 per cent were married 
when treated or had been married, while 
26 per cent were unmarried Of the 
married, 77 per cent had borne from one to 
eighteen children each 

Fibroid tumor was found in 14 per 



RADIATION THERAPY IN EXCESSIVE UTERINE BLEEDING FROM CAUSES 

OTHER THAN CANCER 

REPORT ON 327 CASES 

By R0BERT H LAFFERTY, MD, and C C PHILLIPS, MD, Charlotte, N C 

pOR many years we have been study- sexual desire and enjoyment We are 
| ancl P rac tismg irradiation m the convinced also that any change in this re- 

treatment and management of menor- spect is entirely psychic We find that 
rhagia , and the study of the literature and recovery from lowered or lost sexual ap 
our cases over a period of seventeen years petite promptly follows positive assurance 
has brought us to the conclusion that and conviction that recovery will occur 
radiation is the method of choice m the The greatest care should be given to the 
treatment of these cases selection of these cases, so that those hav- 

To this method, as to all others, there ing positive contra-indications may not 
are certain contra-indications, such as very be subjected to treatment 
large rapidly growing fibroids, those caus- We find that a very large percentage of 
ing pressure symptoms demanding quick these patients have been treated for a long 
relief, pedunculated tumors, uterine polypi, time by various methods without satis- 
tumors which can be removed leaving the factory results, and on account of this 
uterus intact, tumors which have under- they are very apprehensive and doubtful 
gone cystic degeneration, ovanan cysts, about any treatment curing them, con- 
extreme mental depression, and cases m sequently, it is of great importance that 
which partial hysterectomy has been done sufficient time and effort be taken to fully 
and bleeding continues from residue of discuss with the patient all phases of the 
uterus Also, we believe that no woman treatment and just what is to be expected 
in the child-bearing period and having no from it Our experience has taught us to 
tumor should be subjected to radiation expect one, and sometimes two, menstrual 
until all other methods of treatment short periods during the time which is required 
of hysterectomy have failed to effect cure to establish permanent menopause and 
The idea is rather prevalent in the medi- the flow is usually profuse at the first 
cal profession, and it has permeated the period Some have radiation sickness, 
laity to some extent, that radiation de- while almost all of them experience some 
stroys the woman's sexual desire and en- discomfort from the usual menopausal 
joyment As to this, we have interviewed symptoms The patient should be told 
and followed through the cases of 5S of the of all this and assured that none of the 
patients in this senes We find that m conditions is in any way serious Since 
40 of these there was no change m sex life, there is a small chance of temporary loss of 
m nine, desire and capacity were reduced sexual interests this should be discussed 
for a time, but normal sex power returned, with the patient and she should be assured 
in seven, two of whom were fngid before that m case this occurs it will be temporary 
treatment, there was increase ranging only 

from a moderate to a marked degree, one, Those exp eneacmg considerable annoy- 
aged 50 when treated has remained sexu- ance from the menopausal symptoms we 
ally insensitive for ten years, and one has find can be relieved by the intramuscular 
remained much below normal in this sense use of estrogen We generally give one 
for ten years although she has sex powers cubic centimeter every other day for six 
to a limited ’extent These findings con- doses In a few cases this must be re- 
vmce us that, following radiation, there is peated every few months until the patient 
more apt to be increase than decrease m becomes stabilized 
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SOME LAWSUITS l HAVE MET AND SOME OF THE LESSONS 
TO BE LEARNED FROM THEM 1 

(. Second Series , Third Installment ) 

By IS TROSTLER, MD, F A C R , FACP, Chicago 


ABUSE OF WITNESSES DURING 
CROSS-EXAMINATION 

(PgjECENTLY, a colleague whom I 
Mf have known for about thirty years, 
llm wrote me as follows “I have just 
passed through a most harrowing and tor- 
menting experience and turn to you for ad- 
vice and solace 

“I was called into court this morning to 
testify as an expert witness by the attorney 
for a man whom I had attended m consul- 
tation with his attending physician, follow- 
ing an automobile accident Our patient 
was sumg for damages resulting from the 
accident in which he was injured 

“After answering the questions put to 
me by the patient’s attorney, I was cross- 
examined by the bull dog who represents 
the insurance company, the defendants in 
the case I call him a ‘bull dog’ because 
he resembles one more than anything I 
can think of He did not ask me much of 
anything of importance about what I had 
testified, but began to attack my character, 
my knowledge of medicine and surgery, 
my reputation, and m fact almost every- 
thing about me except the legitimacy of 
my birth When he had finished I was a 
nervous wreck 

“I have appeared as an expert witness 
only a few times and had come to be of the 
opinion that I liked the r61e, but if one 
must expect to be subjected to that sort of 
treatment, I am about ready to call off all 
future appearances m that capacity and 
hold up my hand and swear, ‘Never again ’ 

“Let me have some of your sage advice re- 
garding this at your convenience or save it 

1 The Editor desires to state that much of the matter 
herein because quotations of court proceedings has 
to he printed in form as receued without normal 
punctuation or phrasing 


until we meet at Atlantic City, if you pre- 
fer ” 

I rephed (in part) “ If you 

expect sympathy and condolence from me 
relative to the abuse you received as told 
in your recent letter, you are m for a big 
disappointment because I beheve that the 
expert witness who permits his feelings to 
become ruffled by the apparent impudence 
and insults of a cross-examiner is not de- 
serving of sympathy and should never 
pose as an expert witness at all 

“I will say, however, that the attorney 
who called you to testify should have come 
to your rescue if the cross-examination 
and the attacks made upon you were un- 
usual and beyond reason and as bad as 
you seem to think they were That was 
his bounden duty and he was either satis- 
fied with the way you were handling the 
situation or remiss in not protecting you 
“Of course you could have appealed to 
the judge at any tune, if you had felt so 
inclined But that, m my opimon, would 
have appeared as an acknowledgment that 
you ‘could not take it’ and might have 
acted as an incentive and further stimulant 
to your ‘bull dog’ to continue his irritation 
and pestering 

“As I look at it, any physician who un- 
dertakes to appear as an expert witness 
should know that it is and will be the part 
of many of the opposing attorneys to use 
every possible means to make him out a 
bar, a knave, or a fool, or a combination of 
all these, du ring cross-examination 

“If the cross-examiner raises his voice or 
makes gestures which are apparently in- 
tended to intimidate or threaten, or in any 
way or manner by innuendo or other 
means to disconcert me — when I am on 
the witness stand— I have found that a 
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cent The presence of tumor does not 
influence the results because, after meno- 
pause is established, the tumor atrophies 
to such extent as to cause no discomfort 
or inconvenience 

The average time required to establish 
the menopause was six weeks, and the 
average number of \-ray irradiations in a 
senes was four and a half 

The symptoms for which treatment was 
given had lasted from a few months to 
twenty years 

The range in age was from IS to 55 
years The patient who was only 13 
years old had bled excessively at her men- 
strual penods for more than a year 
Three curettements had been done and 
vanous other treatments, all without suc- 
cess Two efforts were made to bring 
about relief by producing temporary meno- 
pause Permanent menopause was pro- 
duced after this had failed She is now 25 
years old, is perfectly developed and is m 
good health She had one normal men- 
strual penod a little more than a year ago — 
the only one since treatment was given 
The one 55 years old has had twelve chil- 
dren and one abortion Her menses were 
always normal until she was 50 years of 
age, when the bleeding became excessive 
at regular four-week intervals This lasted 
for three years, then no menses for a 
year At the time she was treated she 
had again bled profusely at regular four- 
week intervals for ten months She has 
now been entirely well for four years 
The general health is almost invariably 
improved following treatment In no case 
has cancer developed This may have 
some significance, since of this number of 
women in the general population, we might 
well have expected some to have developed 
cancer in the pelvis or breast by this time, 
also because of the established fact that 


the production of the menopause retards 
the growth of some breast cancers, especially 
those which have metastasized to bone 

TECHNIC 

In those cases treated with x-ray, we 
used from 1,200 to 1,800 r, the average 
amount of treatment being 1,500 r This 
variation depends upon the age of the 
patient and also the thickness of the parts 
This treatment is divided mto doses of 300 
r given once each week, alternating one 
anterior and one posterior field 
We have used in these cases voltage from 
120 kv up to 220 kv and filter from 4 mm 
of aluminum up to 2 mm of copper At 
the present time we use 220 kv , 20 ma , 1 
mm copper filter, 50 cm distance 
In those cases which were treated with 
radium, we used from 8 00 to 1,200 mg -hr , 
the average amount bemg 1,000 mg -hr 
We use radium with 1 mm platinum and 
1 mm rubber filter 

CONCLUSIONS 

From a survey of the literature on this 
subject and from the management and 
study of this senes of cases we reach the 
following conclusions 

(1) That 9S per cent of these patients 
who have no contra-indications to this 
method of treatment can be cured by ra- 
diation 

(2) That this is the most satisfactory 
method available of handling these cases 

(3) That women should not be allowed 
to suffer discomfort and worse for months 
or years while establishing the menopause, 
when by this method of treatment it can 
be established in from three to six weeks 

(4) That there is no permanent bad ef- 
fect on the sex life resulting from the treat- 
ment 

(5) That the treatment may help to pre- 
vent cancer 
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Respondeat Superior DID NOT APPLY AND 
AS PATIENT INSISTED UPON INCREASED 
DOSAGE HE SPOILED HIS CASE 

In a city near Chicago a man 40 
years of age had a generalized psoriasis 
In addition, he had an area of ringworm on 
one leg After having been attended for 
his psoriasis by a dozen or more physicians 
he placed his case — especially the ringworm 
— m the care of a group of physicians who 
referred him to a roentgenologist m then 
employ This latter man has had rather a 
large experience and knows roentgen ther- 
apy pretty well 

The ringworm cleared up promptly 
under the x-rays, and the psoriatic patches 
in that region subsided so markedly that 
the patient insisted upon having x-ray 
treatment for his psonasis This latter 
condition not progressing as rapidly as 
the patient thought it should, he insisted 
upon being given larger doses The roent- 
genologist, evidently working on the 
well-known commercial aphorism that 
“the customer is always right,” adminis- 
tered larger doses, increasing this dosage 
twice at the behest and insistence of the pa- 
tient 

Naturally, a point was finally reached 
at which the tissues could not tolerate the 
amount of radiation being applied and a 
flare-up announced the advent of several 
second degree and a few thud degree der- 
matitic areas 

Then came a malpractice suit, claiming 
$50,000 damages The suit was fought 
upon its merits and even though it was 
recognized that the defendants’ employee 
— the roentgenologist — had exceeded the 
usual and customary dosage, it was brought 
out clearly and unqualifiedly that the 
plaintiff had insisted upon the increases 
of the dosage several times In cases m 
which physicians are employed to practise 
medicine, the employer may not be held 
for their errors of commission or omission, 
provided they — the employers — ha\e ex- 
ercised due care in the selection of duly 
qualified, licensed physicians 

At the trial of this case, the jury was 
instructed by the trial judge to bring in a 


verdict for the defendants, and so did 
The case was then appealed to the Supreme 
Court of Wisconsin and was there sus- 
tained 

This is another mstance of a decision 
that the doctrine or maxim of respondeat 
superior does not apply when physicians 
are employed by others However, had 
the roentgenologist in this case been a 
member of the group — instead of being an 
employee — he would have been one of the 
defendants, and the case would have had 
to be defended along entuely different 
hues 

Incidentally, the writer has had ex- 
perience with two instances wherein the 
patients insisted upon the application of 
greater dosage than he personally deemed 
wise and safe In one of these, the pa- 
tient was a physician, and we had the 
physician-patient write an order — witnessed 
by his wife and two sons— stating that he 
insisted upon the administration of three 
times the usual and normal dosage, and 
releasing me from any and all liability, 
blame, or responsibility if damage ensued 
or resulted 

In the other case, I secured a release m 
the form published m the sLxth installment 
of the first senes of these papers (radi- 
ology, February, 1936, p 161) For- 
tunately, no bad dermatitis resulted from 
either of these instances of over-dosage, 
but if such result had supervened, I feel 
sure that I was adequately protected and 
safeguarded I advise similar action when, 
as, or if the occasion requires it 

THEY RAN INTO A PARKED AUTOMOBILE 

The wife of a banker was riding in her 
Lincoln phaeton on a forty-foot-wide ce- 
ment paved highway near Chicago several 
years ago She directed her chauffeur to 
stop at a roadside produce market, and 
after the automobile had been standing 
parked in the extreme nght side of the 
pa\ ement for about five minutes, a hard 
dnvmg, reckless "road hog” drove up 
from behind, his small light car running 
into the heavy Lincoln becoming pretty 
well smashed up The dmer himself was 
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quiet smile will go farther and do more to- 
ward suppressing and disarming such con- 
duct than anything I know that the 
cross-e\ammer who begins using such 
tactics is trying to disturb me and if he 
finds he can do that he will continue and 
probably increase the seventy of his man- 
ner For that reason I smile at him, 
partly because I have seen through his 
ruse, and partly because I know that by 
my smile I disarm him as surely as if I 
had tied his hands and then told him to 
strike me Menacing gestures are easily 
left unseen or at least apparently unseen 
because they never mean anything any- 
way Sometimes, when lawyers have per- 
sisted in the use of threatening or menacing 
gestures, I have deliberately turned my 
head so as not to see them, and once or 
twice I have calmly dosed my eyes Once 
after I had so closed my eyes, the lawyer 
demanded that I look at him, but my re- 
ply that he was so repulsive to look at 
that I preferred not to look at him so dis- 
concerted him that it appeared as though 
I had turned the tables on him This at- 
torney immediately returned to his men- 
acing tactics and the attorney who had 
called me asked the judge to restrain the 
cross-exammer’s action At that pomt I 
remarked, ‘Let him continue, your Honor, 
he does not bother me enough for that ’ 

I was not further molested 

“So taking all into consideration, you 
must expect to be abused in that way more 
often than you like, when you appear as an 
expert witness School yourself to stand 
the jibes of the attorneys and learn to de- 
velop a thick hide I have prided myself 
with having a hide as thick as a rhinoceros 
while on the witness stand, but I am con- 
stantly on the alert and watching for a 
good opportunity to jab back at the fellow 
who is trying to take advantage of me 
Of course I do not advise being a ‘smart 
Aleck’ and trying to show how snappy we 
can become, but there are times when a 
carefully worded answer will cut as deeply 
m the other fellow’s hide as he is trying to 
cut into ours One of the points that 
many of our medical expert witnesses ap- 


pear to be afraid to answer is a question as 
to whether they expect to be paid for ap- 
pearing, and the attorneys frequently try 
to belittle our testimony — or rather its 
effect— by giving out the innuendo that 
our testimony has been bought for just so 
many dollars In a recent trial in Western 
Missouri where I was a witness, I was 
asked if I expected to be paid I replied, 
‘Why certainly I expect to be paid, just 
the same as you expect to be paid for 
coming to this trial from K— C— ’ The 
attorney immediately asked that the last 
portion of my answer be stricken from 
the record, and it was so ‘stricken,’ but the 
jury had my answer, and I could see that I 
had their sympathy A similar question 
asked me m a suit m this city recently was 
answered ‘Yes ' When asked ‘How much ? ’ 
I replied, ‘That depends upon how long I 
am kept from my office ’ 

“Right here in connection with abusive 
conduct by attorneys, I am sure that if we 
hold our heads up and do not become ex- 
cited or show mutation but maintain our 
composure under these trying conditions, 
we elicit and draw out the sympathies of 
the jury and by such demeanor and be- 
havior do the cause for which we appear 
much more good than if the nasty behavior 
had not been brought into play at all You 
know that all men and most women sym- 
pathize with the ‘under dog,' and in such 
circumstances, where the attorney is ap- 
plying some of his ‘forensics,’ the witness 
who is being abused is ‘the under dog ’ 
From my own observations, nearly every 
time that attorneys pursue such tactics, 
the other side gets the verdict, so I am in- 
clined to welcome an attack by the ‘bull 
dogs’ of the legal profession as you so aptly 
called your man 

“I wonder if you have read my paper 
upon ‘The Medical Expert Witness,’ m the 
October, 1931, number of radiology I 
am enclosing a reprint herewith 

“Trusting that you have cooled down 
by this time and that you are not sore at 
me for failing to sympathize with you, and 
for rea ding this long ‘curtain lecture,’ I 
am,” etc. 
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Society on malpractice insurance A short 
tune after the paper was published, he re- 
ceived a letter from a firm of attorneys in- 
forming him that if he did not immediately 
retract certain statements made in that 
paper they would, in behalf of their clients 
(naming them), start action for libel against 
me in the United States District Court 
As may be assumed, I was not at all 
frightened because I had ample proof of 
everything that had been said about the 
people and the corporation referred to in 
the paper and the men named in the letter 
from the attorneys as the ones who felt 
aggrieved and who took me to task I 
had photostat copies of documents, origi- 
nal letters, and plenty of material to 
prove every statement made in the paper, 
if proof became necessary 

After allowing several days to pass I 
rephed to the attorneys apologizing for 
the delay in answering and casually askmg 
why their clients had assumed that I had 
alluded to them in the uncomplimentary 
statements to which they had apparently 
taken exceptions I expressed surprise 
that they had fitted the shoe to their foot 
if it — the shoe — did not fit I further 
stated that while no names had been given 
to the men and institution referred to, I 
knew to whom the description referred, but 
that I had not disclosed to any one exactly 
whom I meant and what individual de- 
served all the unpleasant things I said 
The brevity of the letter was excused (it 
was not at all brief, but I wanted to say 
something) because of having too much to 
do to permit of time to carefully consider 
the matter, and the attorneys were invited 
to write more fully and in detail, relative 
to their charges and claims 

After a few days, I received a long letter, 
consisting of several large pages, recitmg 
numerous and various things that the 
writer was guilty of saying, etc , and threat- 
ening in no uncertain terms to have me up 
before the court 

No reply was made to the last-mentioned 
letter In about a month another letter, 
enclosing a copy of the previous letter, was 
rccu\ cd 


T hinking that perhaps it might be 
better to call them bluff at that time, the 
following was written upon a one-cent 
post card and sent to the law firm “Rela- 
tive to the subject of your letters of — ■ 
and — permit me to say that if you want 
proof of the truth of every word of my 
statements in the publication you refer 
and object to, all you need do is to start 
the smt you threaten 

“I am neither anxious nor desirous of 
defending any suit, but if forced to such 
acbon I not only can but will prove the 
truth of every word of my allegations ” 

I heard nothing further regarding the 
matter But I still have all the proof in 
my files, ready to use against the individ- 
uals, if the occasion ever arises that I 
might need it 

THE LAWYER APOLOGIZED TO THE JUDGE, 
THE DOCTOR, AND THE JURV 

A very well-known and highly respected 
radiologist who apparently appreciates 
the writer’s efforts along medico-legal 
lines wrote me in 1929 from which the 
following is quoted 

“I have read with interest your paper 
‘The Expert Witness Fee ’ I have just 
had an experience which I would like to 
state briefly A few weeks ago I was sub- 
poenaed in my office by a deputy sheriff 
and ordered to bring all films and records 
from the B — M — Hospital in a certain 
case, in a personal damage lawsuit 

“The attorney who summoned me is a 
high pressure ambulance chaser Of course 
he did it so as to get cheap expert evidence 
I appeared m court on the day with noth- 
mg The district judge asked me why I 
did not bring the records, as ordered I 
showed him a copy of a letter from the 
attorney for the hospital, stating that I 
could not have the records, that they would 
be delivered only on subpoena served upon 
the proper member of the hospital man- 
agement, namely, the superintendent 

“The attorney for the plaintiff immedi- 
ately despatched h is partner to the hos- 
pital for the records He went to my 
technician and wanted tfi Irnrm uVinra 4-Urv 
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not injured, but it was alleged that his 
wife, who was seated beside him, had several 
bones broken, etc All this occurred in 
broad daylight, with the sun shining and 
on a paved state road, forty feet wide as 
stated above, a few miles outside of Chicago 
during the month of September 
The owner and driver of the smaller car 
brought suit against the owner of the 
parked Lincoln, alleging numerous and 
\ anous injuries to both himself and his 
wife The writer was called as an expert 
witness to interpret certain roentgenograms 
which had been introduced and which 
had been interpreted as showing two 
fractured ribs My testimony was that 
there were no fractured nbs shown m the 
films examined by me Another roent- 
genologist, of national standing and repu- 
tation, testified identically as I had done 
In rebuttal the plaintiff introduced a ne’er- 
do-well physician who claimed to be a 
roentgenologist He testified that there 
were two fractures to be seen in the films 
The case was a frank, open and shut 
hold-up, but the jury rendered a ver- 
dict in favor of the plaintiffs and a- 
warded damages in the sum of S3, 000 
The defendant’s attorneys moved for 
a new trial, and in conference with 
plaintiff’s attorneys assured them that 
they would appeal the case if a new trial 
was not granted Thereupon, plaintiff s 
attorneys offered to settle, and accepted 
SI ,200 m full for the affair 

Here was an instance in which, in the 
first place, the defendant’s properly parked 
car was run into by the plaintiff and in 
which the alleged injuries did not occur, 
but because the plaintiffs had a plausible, 
lying, medical expert witness and the de- 
fendant was rich and affluent, she had to 
pay 

inconvenient and a nuisance, but we 
WENT JUST THE SAME 


fendant-physician was an old time general 
practitioner in the small place, where 
everyone knew and loved him 
The defendant-physician had no mal- 
practice insurance and the State medical 
society planned to defend him The 
Medico-legal Defense Committee asked 
me to go to the trial as an expert witness 
for the defense At my suggestion another 
radiologist was also asked to go 
Because of the lack of railroad facilities, 
we were compelled to go into Iowa at 
night, and cross the Mississippi River back 
to Illinois in a ferry boat the next morning, 
and we had to arise long before my usual 
breakfast fame to catch that ferry 
After waitmg around the court house 
for several hours, the trial was started, and 
after the plaintiff’s attorney had presented 
his case, the attorney for the defendant 
made a motion that the judge take the 
case from the jury because the plaintiff 
had not presented a case After a few 
minutes’ consideration and deliberation, 
the judge discharged the jury and gave a 
verdict for the defendant 
Dr O and I had made the trip and had 
undergone the inconveniences for nothing, 
but we were nonetheless glad and happy 
at the outcome The mam and principal 
compensation we had while waitmg for 
court to open that morning was an oppor- 
tunity of seeing many flocks of ducks and 
geese migrating northward up the Missis- 
sippi valley 

This case was appealed, and the Appel- 
late Court returned it to the District Court 
for re-tnal, on the basis that there was 
enough to let a jury decide upon the merits 
of the plaintiff's claims 
The matter never came up again, as it 
was settled for a small amount The 
good old doctor preferred to settle rather 
than undergo the inconvenience, annoyance, 
and disconcerting nuisance of preparing 
for another trial 


About twelve years ago a fine old physician 
m a small Illinois town on the Mississippi 
River was sued by the town drunkard for 
alleged roentgen-ray injury to his ^nds, 
following treatment for eczema The de- 


THBY THREATENED TO SUE FOR LIBEL, BUT 
THEIR BLUFF WAS CALLED 

Quite a number of years ago, the writer 
presented a paper before the Radiological 
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Society on malpractice insurance A short 
time after the paper was pubhshed, he re- 
ceived a letter from a firm of attorneys in- 
forming him that if he did not immediately 
retract certain statements made in that 
paper they would, m behalf of their clients 
( nam ing them), start action for hbel against 
me in the Umted States District Court 
As may be assumed, I was not at all 
frightened because I had ample proof of 
everything that had been said about the 
people and the corporation referred to m 
the paper and the men named in the letter 
from the attorneys as the ones who felt 
aggrieved and who took me to task I 
had photostat copies of documents, origi- 
nal letters, and plenty of material to 
prove every statement made m the paper, 
if proof became necessary 

After allowing several days to pass I 
rephed to the attorneys apologizing for 
the delay m answering and casually asking 
why their clients had assumed that I had 
alluded to them m the uncomplimentary 
statements to which they had apparently 
taken exceptions I expressed surprise 
that they had fitted the shoe to their foot 
if it — the shoe — did not fit I further 
stated that while no names had been given 
to the men and institution referred to, I 
knew to whom the description referred, but 
that I had not disclosed to any one exactly 
whom I meant and what individual de- 
served all the unpleasant things I said 
The brevity of the letter was excused (it 
Mas not at all brief, but I wanted to say 
something) because of having too much to 
do to permit of time to carefully consider 
the matter, and the attorneys were invited 
to write more fully and m detail, relative 
to then charges and claims 

After a few days, I received a long letter, 
consisting of several large pages, reciting 
numerous and various things that the 
writer was guilty of saying, etc , and threat- 
ening in no uncertain terms to ha\ e me up 
before the court 

No reply was made to the last-mentioned 
letter In about a month another letter, 
enclosing a copy of the previous letter, was 
rccen ed 


Thinking that perhaps it might be 
better to call their bluff at that time, the 
following was written upon a one-cent 
post card and sent to the law firm “Rela- 
tive to the subject of your letters of — 
and — permit me to say that if you want 
proof of the truth of every word of my 
statements m the publication you refer 
and object to, all you need do is to start 
the suit you threaten 

“I am neither anxious nor desirous of 
defending any suit, but if forced to such 
action I not only can but will prove the 
truth of every word of my allegations ” 
I heard nothing further regarding the 
matter But I still have all the proof in 
my files, ready to use against the individ- 
uals, if the occasion ever arises that I 
might need it 

THE LAWYER APOLOGIZED TO THE JUDGE, 
THE DOCTOR, AND THE JURY 

A very well-known and highly respected 
radiologist who apparently appreciates 
the writer’s efforts along medico-legal 
lines wrote me m 1929 from which the 
following is quoted 

“I have read with interest your paper 
‘The Expert Witness Fee ’ I have just 
had an experience which I would hke to 
state briefly A few weeks ago I was sub- 
poenaed m my office by a deputy sheriff 
and ordered to bring all films and records 
from the B — M — Hospital in a certain 
case, in a personal damage lawsuit 

“The attorney who summoned me is a 
high pressure ambulance chaser Of course 
he did it so as to get cheap expert evidence 
I appeared m court on the day -with noth- 
ing The district judge asked me why I 
did not bring the records, as ordered I 
showed him a copy of a letter from the 
attorney for the hospital, stating that I 
could not have the records, that they would 
be delivered only on subpoena served upon 
the proper member of the hospital man- 
agement, namely, the superintendent 
“The attorney for the plaintiff immedi- 
ately despatched his partner to the hos- 
pital for the records He went to my 
technician and wanted to know w here the 
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records were She immediately asked him 
for his authority He stated that he was 
one of the attorneys interested in the case 
She refused to give him the records He 
asked her if they were then lying on the 
table She stated, ‘yes,’ and he tried to 
grab them She sprang between him and 
the records and told him that he would 
take them over her dead body He then 
returned to the city and secured the proper 
subpoena and got the records from my 
techmcian and brought them into court 
“Four other members of the hospital 
staff and myself were held m court for a 
day and a half with nothing to do At the 
end of this time I was again put on the 
stand, and I gave such poor testimony 
that the attorney turned on me and tried 
to impeach my testimony and discredit 
me as a witness m the sight of the jurors 
The judge warned him to be careful, but 
he persisted Finally the judge called him 
very' sharply to time and told him that if 
he did not protect his own witness, the 
court would do it for him He told 
him that Dr — had a reputation in — 
which was equal to any of the best citizens, 
and he then explained to the jury who I 
was, that I was an expert, and that any- 
thing I said should be believed by them, 
and that he wanted it thoroughly under- 
stood that the prosecuting attorney was 
exceeding his rights Even after this, the 
attorney continued to abuse me and the 
judge arose, pounded the bench, and 
trembling with anger, told this attorney 
that he could either apologize to the court 
and the jury or he could leave the court 
room and his case would be thrown out 
The attorney, after a waiting a short while, 
apologized to the judge, the jury, and to 
me He lost his suit, which was for 
$30,000 damages 

“I do not know as I won very much by 
making a martyr of myself, but I do think 
that it is wrong for attorneys to make ex- 
pert witnesses of subpoenaed physicians 
who must answer all questions without 
additional compensation. ’ 

Personally, our reaction to the foregoing 
recital is that our good colleague gamed 


considerably thereby He gamed his own 
self-respect and showed that he merited 
the respect of the presiding judge 
While this physician did not know it, 
and the attorneys for the other side of the 
case probably overlooked it, they m all 
likelihood could have hidden behind the 
privileged communication statute m force 
m that State It has been decided that 
hospital records are privileged 

PROSTATIC CARCINOMA ROENTGEN THER- 
APY DERMATITIS DEATH-SUIT 

A firm made up of high type physicians, 
surgeons, and radiologists treated a 65- 
year-old man who had carcinoma of the 
prostate, with apparent success Some 
''considerable time after the termination of 
the senes of treatments an ulcer developed 
over the sacrococcygeal region and the 
man sought the medical advice of a com- 
petitor of the firm who had previously 
treated him 

This competitor — with whom the others 
had had some minor difficulty — immedi- 
ately made a diagnosis of 'x-ray bum,' and 
began daily application of ultra-violet 
light The patient succumbed after 
several weeks, and the man then m atten- 
dance secured permission to perform an 
autopsy, removing (and preserving) the 
sacrococcygeal region and overlying tis- 
sues, and later exhibiting this specimen to 
the relatives of the dead man He — it was 
alleged and probably true — agreed to pro- 
duce the gruesome pathological specimen 
in court and testify that the ulcer shown was 
due to over-dosage with the x-rays The 
relatives then brought suit against the 
firm of physicians, alleging malpractice 
and asking $50,000 damages, etc 

After the film g of the suit, one of the 
defendants, who had somewhere heard 
about the writer, visited me, accompanied 
by one of his attorneys, and told the har- 
rowing tale of woe They gave me the 
technic that had been used and all the 
other necessary particulars, and I agreed 
to take the matter under consideration 
After a conference with the insurance 
company defending the case and several 
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days’ investigation of the conduct of the 
other physician, I finally agreed to appear 
as an expert in the case, at the tame of the 
trial of the suit After making that de- 
cision, I wrote the following 

“Points to be brought out by my testimony 
— My qualifications as an expert and an 
authority m x-ray diagnosis and treat- 
ment Go as far as you like, but make it 
plenty, so as to impress upon the judge 
and jury that your witness knows his x- 
rays 

“Treatment by means of the \-rays is 
recognized as an approved method m can- 
cer of the prostate gland 

“The treatment as applied by the de- 
fendants (give technic used) was correct 
and proper treatment for a patient — a man 
of about 65 — afflicted with cancer of the 
prostate gland, in 1923 

“The treatment administered accord- 
ing to the technic stated, should not, and 
under ordinary conditions would not, pro- 
duce an x-ray dermatitis, or any other 
skin reaction or untoward effect upon the 
patient 

“The dose, administered according to 
the records, is equal to about one-fourth 
enough to produce a skm reaction 

“If a dermatitis (or so-called x-ray bum) 
did occur, such occurrence was not due to 
the effect of the x-rays administered by de- 
fendants alone, but was probably and m 
all hkehhood due to the application of 
some irritating or caustic drug or some 
other agent in addition to the x-rays, or the 
combination of any two or more of these 
“So-called x ray burns never kill Ul- 
tra-violet light treatments may be wrong 
treatment and contraindicated under some 
conditions Authorities differ as to then 
use duang the x-ray treatment period, and 
some of the best of recent writers depre- 
cate the use of the ultra-violet light as a 
remedy for x-ray dermatitis Dr L L 
MacArthur, a celebrated surgeon of Chi- 
cago, who has treated large numbersof x-ray 
burns, says that ultra-violet light adds in- 
sult to injur} and does more harm than 
good Dr George Miller MacKee, of 
New York Cit\ , one of America's leading 


skm specialists, published within the last 
year a paper arguing against the use of 
ultra-violet hght m the treatment of x-ray 
bums This paper was read at the meet- 
ing of the American Medical Association 
at Atlantic City last year (1925) 

“The authorities who recommended the 
ultra-violet hght said that it should be used 
from once a week to once in three weeks 
and not every day as Dr R used it 

“If no cancer was found in the prostate 
gland removed at the time of the autopsy 
as alleged by Dr R , that does not and can- 
not prove that cancer had not been present 
and had been cured by the x-ray treatments 
Unless the entire prostate gland had been 
sectioned and every microscopic field had 
been examined under the microscope, it 
could not be authentically nor authoritatively 
said that cancer was not present Any state- 
ment to that effect, made under any other 
condition, would be a guess only, and not re- 
liable This can be substantiated by all the 
expert testimony needed to prove its truth ” 
When the time for the trial arrived, I 
went to the city where it was to be held, 
and after a lengthy conference with the de- 
fendants and then attorneys and later a 
conference with the attorneys for the plain- 
tiff, it seemed to me most advisable that 
this case be settled out of court With the 
consent of all concerned, the office of the 
insurance carrier was reached by long dis- 
tance telephone, and after a brief conver- 
sation they (the insurance earners) author- 
ized settlement of the suit for $7,500, and 
the suit was dismissed 

A few days later, I wrote the following to 
the insurance earner “I had intended 
wnting you yesterday immediately after 
my return from the scene of that R — vs 
A — case, but owing to the death of Dr 
Clarence Geyer, of Milwaukee, I went to 
that place to attend his funeral, and am 
therefore a day late in making my fonnal 
report regarding that affair at W— 
“After looking the situation over, upon 
my arnval at W — the morning of the 
I2th, the attorneys, Dr A and Dr B , and 
I had an extended conference The doc- 
tors were \ery sure that Dr R would pre- 
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records were She immediately asked him 
for lus authority He stated that he was 
one of the attorneys interested in the ease 
She refused to give him the records He 
asked her if they were then lying on the 
table She stated, ‘yes,’ and he tried to 
grab them She sprang between him and 
the records and told him that he would 
take them over her dead body He then 
returned to the city and secured the proper 
subpoena and got the records from my 
technician and brought them mto court 
“Four other members of the hospital 
staff and myself were held in court for a 
day and a half with nothing to do At the 
end of this time I was again put on the 
stand, and I gave such poor testimony 
that the attorney turned on me and tried 
to impeach my testimony and discredit 
me as a witness m the sight of the jurors 
The judge warned him to be careful, but 
he persisted Finally the judge called him 
very sharply to time and told him that if 
he did not protect his own witness, the 
court would do it for him He told 
him that Dr — had a reputation in — 
which was equal to any of the best citizens, 
and he then explained to the jury who 1 
was, that I was an expert, and that any- 
thing I said should be believed by them, 
and that he wanted it thoroughly under- 
stood that the prosecuting attorney was 
exceeding his rights Even after this, the 
attorney continued to abuse me and the 
judge arose, pounded the bench, and 
trembling with anger, told this attorney 
that he could either apologize to the court 
and the jury or he could leave the court 
room and his case would be thrown out 
The attorney, after a waiting a short while, 
apologized to the judge, the jury, and to 
me He lost his suit, which was for 
■530,000 damages 

“I do not know as I won very much by 
making a martyr of myself, but I do think 
that it is wrong for attorneys to make ex- 
pert witnesses of subpoenaed physicians 
who must answer all questions without 
additional compensation ” 

Personally, our reaction to the foregoing 
recital is that our good colleague gamed 


considerably thereby He gained his own 
self-respect and showed that he mented 
the respect of the presiding judge 
While this physician did not know it, 
and the attorneys for the other side of the 
case probably overlooked it, they in all 
likelihood could have hidden behind the 
privileged commumeation statute in force 
in that State It has been decided that 
hospital records are privileged 

PROSTATIC CARCINOMA ROENTGEN TBER 
APY DERMATITIS DEATH-SUIT 

A firm made up of high type physicians, 
surgeons, and radiologists treated a 65- 
year-old man who had carcinoma of the 
prostate, with apparent success Some 
considerable time after the termination of 
the senes of treatments an ulcer developed 
over the sacrococcygeal region and the 
man sought the medical advice of a com- 
petitor of the firm who had previously 
treated him 

This competitor — with whom the others 
had had some minor difficulty— immedi- 
ately made a diagnosis of ‘x-ray bum,’ and 
began daily application of ultra-violet 
h ght The patient succumbed after 
several weeks, and the man then in atten- 
dance secured permission to perform an 
autopsy, removing (and preserving) the 
sacrococcygeal region and overlying tis- 
sues, and later exhibiting this specimen to 
the relatives of the dead man He — it was 
alleged and probably true— agreed to pro- 
duce the gruesome pathological specimen 
m court and testify that the ulcer shown was 
due to over-dosage with the x-rays The 
relatives then brought suit against the 
firm of physicians, alleging malpractice 
and asking $50,000 damages, etc 
After the filing of the suit, one of the 
defendants, who had somewhere heard 
about the writer, visited me, accompanied 
by one of lus attorneys, and told the har- 
rowing tale of woe They gave me the 
technic that had been used and all the 
other necessary particulars, and I agreed 
to take the matter under consideration 
After a conference with the insurance 
company defending the case and several 
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days’ investigation of the conduct of the 
other physician, I finally agreed to appear 
as an expert in the case, at the time of the 
trial of the suit After making that de- 
cision, X wrote the following 

“ Paints to be brought out by my testimony 
— My qualifications as an expert and an 
authority in x-ray diagnosis and treat- 
ment Go as far as you like, but make it 
plenty, so as to impress upon the judge 
and jury that your witness knows his x- 
rays 

“Treatment by means of the x-rays is 
recognized as an approved method m can- 
cer of the prostate gland 
“The treatment as applied by the de- 
fendants (give technic used) was correct 
and proper treatment for a patient — a man 
of about 65 — afflicted with cancer of the 
prostate gland, in 1923 

“The treatment administered accord- 
ing to the technic stated, should not, and 
under ordinary conditions would not, pro- 
duce an \-ray dermatitis, or any other 
skin reaction or untoward effect upon the 
patient 

“The dose, administered according to 
the records, is equal to about one-fourth 
enough to produce a skin reaction 

“If a dermatitis (or so-called x-ray burn) 
did occur, such occurrence was not due to 
the effect of the x-rays administered by de- 
fendants alone, but was probably and m 
all likelihood due to the application of 
some irritating or caustic drug or some 
other agent in addition to the \-rays, or the 
combination of any two or more of these 
“ So-called x ray burns never kill Ul- 
tra-violet light treatments may be wrong 
treatment and contraindicated under some 
conditions Authorities differ as to their 
use during the x-ray treatment period, and 
some of the best of recent writers depre- 
cate the use of the ultra-violet light as a 
remedy for x-ray dermatitis Dr L L 
MacArthur, a celebrated surgeon of Chi- 
cago, w ho has treated large numbersof x-ray 
burns, says that ultra-violet light adds in- 
sult to injury and does more harm than 
good Dr George Miller MacKee, of 
New York City, one of America’s leading 


skin specialists, published within the last 
year a paper arguing against the use of 
ultra-violet light in the treatment of x-ray 
burns This paper was read at the meet- 
ing of the American Medical Association 
at Atlantic City last year (1925) 

“The authorities who recommended the 
ultra-violet light said that it should be used 
from once a week to once in three weeks 
and not every day as Dr R used it 

“If no cancer was found in the prostate 
gland removed at the time of the autopsy 
as alleged by Dr R , that does not and can- 
not prove that cancer had not been present 
and had been cured by the x-ray treatments 
Unless the entire prostate gland had been 
sectioned and every microscopic field had 
been examined under the microscope, it 
could not be authentically nor authoritatively 
said that cancer was not present Any state- 
ment to that effect, made under any other 
condition, would be a guess only, and not re- 
liable This can be substantiated by all the 
expert testimony needed to prove its truth ” 
When the time for the trial arrived, I 
went to the city where it was to be held, 
and after a lengthy conference with the de- 
fendants and their attorneys and later a 
conference with the attorneys for the plain- 
tiff, it seemed to me most advisable that 
this case be settled out of court With the 
consent of all concerned, the office of the 
insurance carrier was reached by long dis- 
tance telephone, and after a brief conver- 
sation they (the insurance earners) author- 
ized settlement of the suit for S7,500, and 
the suit was dismissed 

A few days later, I wrote the following to 
the insurance earner ‘ I had intended 
wntmg you yesterday immediately after 
my return from the scene of that R — vs 
A— case, but owing to the death of Dr 
Clarence Geyer, of Milwaukee, I went to 
that place to attend his funeral, and am 
therefore a day late m making my formal 
report regarding that affair at W— 
Alter looking the situation over, upon 
my arm al at W — the morning of the 
12th, the attorneys, Dr A and Dr B , and 
I had an extended conference The doc- 
tors w ere r ery sure that Dr R would pre- 
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sent a specimen in the suit, which will show 
the ulcer on the back, over the region al- 
leged to have been injured by the x-rays 
That and other things, particularly the 
fact that a dermatitis, or what you lawyers 
have called 'an \ ray burn, ' probably had 
been produced, led the attorneys to feel 
that the case would surely go to the jury 
Taking all these items into consideration 
it was decided best to continue efforts to- 
ward settlement, with the result that you, 
of course, know 

“Much as I dislike the idea of settlement 
of any of these suits, as you know, I think 
that that was the best and by all means the 
cheapest way to dispose of this one The 
chances that the physician who was behind 
the entire affair would have made a grand- 
stand play of showing up the gruesome ul- 
cer-beanng anatomical specimen, made it 
more than ever a bad case to bring to trial ” 

The physician who aided and abetted the 
plaintiff in tins malpractice suit has passed 
to his reward — I might have said ‘punish- 
ment’ and not be alone in saying that 

ANOTHER ECZEMA CASE, WITH A BAD END- 
RESULT 

After a conference with the attorney for 
the insurance earner of a general practi- 
tioner in a northern Illinois city in 1924, I 
was asked to be present at the trial of a 
malpractice suit The suit was for S15,000 
damages, the plaintiff being a woman of 
that doubtful age between thirty-five and 
fifty, who had been treated — or perhaps 
I had better say mistreated — for a chrome 
eczema on the dorsal surfaces of both 
hands 


The defendant physician had little or no 
knowledge of the proper methods of apply- 
ing the roentgen rays, having had only the 
instruction of the salesman who sold him 
the machine, and had produced a third de- 
gree dermatitis, which to all appearances 
was liable to end in considerable deformity 
and disability 

I was put on the stand to prove that 
roentgen therapy was an approved and 
recognized method of treating chrome 
eczema, that bemg about all the testimony 
I could offer which might prove of assis- 
tance to the defendant The defendant’s 
records showed that he had used only 
moderate dosage, and I testified that the 
dosage as shown by the records was not ex- 
cessive However, the injury was so 
surely the result of the application of more 
irradiation than his records showed that 
my testimony was not nearly as convincing 
as it would have been under different cir- 
cumstances, wherein I had had confidence 
of the correctness of the records This was 
so plain that the attorney who repre- 
sented the State Society afterward joked 
at my being a “poor dissembler ” Had I 
known more about this case, I would not 
have attended the trial and would have ad- 
vised settlement 

The jury brought m a verdict for the 
plaintiff and fixed the damages at S3, 000, 
giving a judgment for that amount The 
case was finally settled for 32,200, which 
was less than I would estimate the amount 
of damage done 

(To be concluded) 



RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


CALIFORNIA 

CALIFORNIA MEDICAL ASSOCIATION, SECTION 

on radiology Chairman , John D Lawson, 
M D , 1306 California State Bldg , Sacra- 
mento , Secretary, Karl M Bonoff, M D , 
1930 Wilshire Blvd , Los Angeles Meets 
annually with California Medical Associa- 
tion 

LOS ANGELES COUNTY MEDICAL ASSOCIATION, 

radiological section President, D R 
McColl, M D , Vice-president, John F 
Chapman, M D , Secretary, E N Liljedahl, 
M D , Treasurer, Henry Snure, M D Meets 
every second Wednesday of month at County 
Society Building 


ILLINOIS 

Chicago roentgen socibty President, 
David S Beilin, M D , 411 Garfield Ave , 
Vice-president, Chester J Challenger, M D , 
3117 Logan Blvd , Secretary-Treasurer, Roe 
J Maier, M D , 7752 Halsted St Meets 
second Thursday of each month, September 
to May, except December 

Illinois radiological society President, 
Ivan Brouse, M D , 316 W State, Jackson- 
ville, Vice-president, Cesar Gianturco, M D , 
Carle Hospital Chnie, Urbana, Secretary- 
Treasurer, Edmund P Halley, M D ,968 Citi- 
zens Bldg , Decatur Meetings quarterly by 
announcement 


pacific roentgen club Chairman, Ray- 
mond G Taylor, MD, 1212 Shatto St, 
Los Angeles, Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 

COLORADO 

Denver radiological club President, W 
Walter Wasson, M D , 246 Metropolitan 
Bldg , Vice-president, Ernst A Schmidt, 
M D , Colorado General Hospital, Secretary, 
Nathan B Newcomer, M D , 306 Republic 
Bldg Treasurer, Leonard G Crosby, M D , 
366 Metropohtan Bldg Meets third 
Tuesday of each month at homes of mem- 
bers 

CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC- 
TION ON radiology Chairman, Kenneth 
K Kinney, MD, 29 North Street, Wilh- 
mantic, Vice-chairman, Francis M Dunn, 
AID , 100 State Street, New London, Sec- 
retary-Treasurer, Max Climan, M D , 242 
Trumbull St , Hartford Meetings twice 
annually m May and September 

DELAWARE 

•Hfiliated with Philadelphia Roentgen Ray 
Society 

FLORID 4 

FLORIDA state radiological SOCIETY Presi- 
dent, Gerald Raap, M D , ICS S E First St , 
Miami, l ice- president, H O Brown, M D , 
-104 First Nat’i Bank Bldg, Tampa, Secre- 
tary-Treasurer, H B McEuen, M D , 12GW 
4dams St , Jaeksomilk 


ILLINOIS STATE SOCIETY, SECTION OF RADIOL- 
OGY President, Roswell T Pettit, M D , 
72S Columbus St , Ottawa, Secretary, Ralph 
G Willy, M D , 1 13S N Leavitt St , Chicago 

INDIANA 

Indiana roentgen society President ,J N 
Collins, M D , 23 E Ohio St , Indianapo- 
lis, President-elect, Stanley Clark, MD, 
108 N Main St , South Bend, Vice-presi- 
dent, Juan Rodriguez, M D , 2903 Fairfield 
Ave , Fort Wayne, Secretary-T reasurer, Clif- 
ford C Taylor, M D , 23 E Ohio St, In- 
dianapolis Annual meeting in May 


IOWA 

the iowa x-ray club Holds luncheon and 
business meeting during annual session of 
Iowa State Medical Society 


MAINE 

See New England Roentgen Ray Society 


MARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO- 
LOGICAL section Secretary, H E Wright, 
M D , 101 W Read St , Baltimore Meet- 
ings each Monday night 


MASSACHUSETTS 
See New England Roentgen Ray Society 

MICHIGAN 






dent, C C Birkelo, M D , Herman Keifer 
Hospital, Vice-president, E W Hall, MD 
10 Peterboro St , Secretary-Treasurer, E R 
VUtwer, M D , Harper Hospital Meetings 
first Thursday of each month from October 
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to May, inclusive, at Wayne Countv Medical 
Society Bldg 


MICHIGAN ASSOCIATION OF ROENTGENOLO- 
GISTS President, J C Kenning, M D , 1536 
David Whitney Bldg , Detroit, Vice-presi- 
dent, A W Chase, M D , 133 Toledo St , 
Adram, Secretary-Treasurer, C S Davenport' 
M D , 009 Carey St , Lansing 

MINNESOTA 

Minnesota radiological society Presi- 
dent, Walter H Ude, MD, 7S S 9th 
St , Minneapolis, Vice-president, Leo G 
Rigler, M D , University Hospitals, Minne- 
apolis, Secretary-Treasurer, Harry Weber, 
MD, 102 Second Ave , S W, Rochester* 
Meetings quarterly 

MISSOURI 

THE KANSAS CITY RADIOLOGICAL SOCIETY 

President, L G Allen, M D , 907 N 7th St , 
Kansas City, Mo , Secretary, Ira H Lock- 
wood, M D , 306 E 12th St , Kansas City, 
Mo Meetings last Thursday of each month 

THE ST LOUIS SOCIETY OF RADIOLOGISTS 

President, Joseph C Peden, MD, 634 N 
Grand Blvd , Secretary, W K Mueller, 

M D , 607 N Grand Blvd Meetings 
fourth Wednesday of each month 

NEBRASKA 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
President, Howard B Hunt, M D , 4740 
Hickory St , Omaha, Secretary, D Arnold 
Dowell, MD, 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 
7 pm in Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAY SO- 
CIETY 

(Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut) 
President , Frank E Wheatley, M D , 52 0 
Beacon St, Boston, Secretary, E C Vogt, 

M D , 300 Longwood Ave , Boston Meet- 
ings third Friday of each month from October 
to May, inclusive, usually at Boston Medical 
Library 

NEW HAMPSHIRE 
See New England Roentgen Ray Society 


eral Hospital, New Brunswick Meetings at 
Atlantic City at time of State Medical So- 
ciety, and Midwinter in Newark as called by 
President 1 

NEW YORK 

BROOKLYN roentgen society President, 
Albert Voltz, M D , 115-120 Myrtle Avenue, 
Richmond Hill, Vice-president, ALL 
Bell, M D , Long Island College Hospital, 
Henry, Pacific, and Amity Sts , Brooklyn, 
Secretary-Treasurer, E Mendelson, MD, 
132 Parkside Ave , Brooklyn Meetings 
first Tuesday in each month at place desig 
nated by president 

Buffalo radiological socibtv President, 
John Barnes, M D , S75 Lafayette Ave , 
Vice-president, W L Mattick, M D , 290 
Highland Drive, Secretary-Treasurer, J S 
Gian-Franceschi, M D , 610 Niagara Street. 
Meetings second Monday evening each 
month 

CENTRAL NEW YORK ROENTGEN-RAY SOCIETY 
President, W E Achilles, M D , 60 Seneca 
St , Geneva, Vice-president, M T Powers, 
M D , 250 Genesee St, Utica, Secretary- 
Treasurer, Carlton F Potter, M D , 425 
Waverly Ave , Syracuse Meetings held in 
January, May, and October as called by 
Executive Committee 

LONG ISLAND RADIOLOGICAL SOCIETY PreSl 
dent, David E Ehrlich, M D , 27 W S6th 
St , New York City, Vice-president, H 
Koiransky, M D , 43-37 47th St , Long 
Island, Secretary, S Schenck, MD, 115 
Eastern Parkway, Brooklyn, Treasurer, 
Moses Goodman, M D , 45-01 Skdlman 
Ave , Long Island Meetings third Thurs 
day evening each month at Kings County 
Medical Bldg 

new york roentgen society President, 

E F Memll, M D , 30 W 59th St, New 
York City, Vice-president, 1 W Lewis, 

M D , Secretary, H K Taylor, M D , 667 
Madison Ave , New York City, Treasurer, 

R D Duckworth, M D , 170 Maple Ave , 
White Plains Meetings third Monday even- 
ing each month at Academy of Medicine 


NEW JERSEY 

NEW JERSEY STATE RADIOLOGICAL SOCIETY 

President, W W Maver, M D , 532 Bergen 
Ave, Jersey City, Vice-president, J D 
Tidaback, MD, 382 Springfield, Summit, 
Secretary, P S Avery, MD , Middlesex Gen- 


kochbster koentgen-ray society Chair- 
man, Joseph H Green, M D , 277 Alexander 
St , Secretary, S C Davidson, M D , 277 
Alexander St Meetings at convenience of 
committee 
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SOCIETY OF RADIOLOGICAL ECONOMICS OF 

new YORK. President, Albert L Voltz, 
M D , 115-120 Myrtle Ave , Richmond Hill, 
Vice-president, M M Pomeranz, M D , 911 
Park Ave, New York City, Secretary, W F 
Francis, M D , Treasurer, Theodore West, 
M D , United Hospital, Port Chester Meet- 
ings first Monday evening each month at 
McAlpin Hotel 

NORTH CAROLINA 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA 

President, Robert P Noble, M D , 127 W 
Hargett St, Raleigh, Vice-president, A L 
Daughtndge, M D , 144 Coast Line St., 
Rocky Mount, Secretary-Treasurer, Major I 
Fleming, M D , 404 Falls Road, Rocky 
Mount Meetings with State meeting in 
May, and meeting in October 

OHIO 

RADIOLOGICAL SOCIETY OF THE ACADEMY OF 
medicine (Cincinnati Roentgenologists) 
President, George Benzeng, M D , St Eliza- 
beth Hospital, Covington, Ky , Secretary- 
Treasurer, Justin E McCarthy, MD, 707 
Race St, Cincinnati, Ohio Meetings held 
third Tuesday of each month 

PENNSYLVANIA 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
President, Sydney J Hawley, M D , Geis- 
mger Memorial Hospital, Danville, First 
Vice-president, William J McGregor, M D , 
744 Franklin Ave , Wilkinsburg, Second 
Vice-president, Oscar M Weaver, M D , 12 
S Main St , Lewistown, Secretary-Treasurer, 
Lloyd E Wurster, M D , 41 G Pme St , 
Williamsport, President-elect, Charles S 
Caldwell, M D , 520 S Aiken Ave , Pitts 
burgh Annual meeting, May, 193S Ex- 
act date and place to be decided 

PHILADELPHIA ROENTGEN RAY SOCIETY 

President, Thomas P Laughery, M D , Ger- 
mantown Hospital, Vice-president, Elwood 
E Downs, M D , Jeans Hospital, Fox Chase, 
Secretary, Barton H Young, M D , Temple 
University Hospital, Treasurer, R Manges 
Smith, M D , Jefferson Hospital Aleetmgs 


first Thursday of each month from October 
to May, Thompson Hall, College of Physi- 
cians, 19 S 22nd St , S 15 p h 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

south Carolina x-ray society President, 
Robert B Taft, M D , 105 Rutledge Ave , 
Charleston , Secretary-T reasurer, Hillyer Rudi- 
bi11 , M D , Roper Hospital, Charleston 
Meetings in Charleston on first Thursday m 
November, also at time and place of South 
Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

Memphis roentgen club Chairmanship 
rotates monthly in alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 

TENNESSEE STATE RADIOLOGICAL SOCIETY 

President, H S Shoulders, M D , 246 Doc- 
tors Bldg , Nashville, Vice-president, S S 
Marchbanks, M D , 508 Medical Arts Bldg , 
Chattanooga, Secretary-Treasurer, Franklin 
B Bogart, MD, 311 Medical Arts Bldg , 
Chattanooga Meeting annually with State 
Medical Society in April 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

radiological society of Virginia Presi- 
dent, Fred M Hodges, M D , 100 W Frank- 
lin St , Richmond, Vice-president, L F 
Magruder, M D , Raleigh and College Aves , 
Norfolk, Secretary, V W Archer, Univer- 
sity of Virginia Hospital, Charlottesville 

WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 

President, H E Nichols, M D , Stimson 
Bldg, Seattle, Secretary, T T Dawson, 
M D , Fourth and Pike Bldg , Seattle 
Meetings fourth Monday of each month 
at College Club 
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PRIMARY CARCINOMA OF THE LUNG 


There are many to-day who feel that bron- 
chogenic carcinoma is increasing in frequency 
It is difficult to determine whether this increase 
is absolute or relatn e, but it is a fact that the 
early recognition of the disease has enormously 
increased This earlier recognition has resulted 
largely from the combined efforts of the roent- 
genologist and bronchoscopist working as a 
diagnostic team 

No common etiologic factor has been found 
to account for the occurrence of the disease 
It has been found somewhat more frequently 
in association with pneumoconiosis, but it may 
occur in an otherwise healthy person It is 
common among cobalt miners of Schnee- 
berg and also among pitch-blende miners of 
Austria Martland (1) believes this to be due to 
inhalation of the radio-active ore whereby the 
alpha particles come m direct contact with the 
tissues causing atomic and molecular disinte- 
gration This action of the alpha particle is 
much more destructive than either the beta or 


gamma rays 

The incidence of carcinoma of the lung vanes 
from 5 to 10 per cent of all malignancy Rose- 
dale and McKay (2) report 7 5 per cent from 
Buffalo City Hospital, and Brines and Kenning 
(3) report 7 3 per cent from all cases of carci- 
noma found m Detroit Receiving Hospital 

It is probably the second or third most com- 
mon form of malignancy found at autopsy 
Males are much more frequently affected than 
females The most common symptoms are 
cough, pam m the chest, dyspnea, loss of weight, 
and hemoptysis 

It is said to be somewhat more common in 
the right lung The typical location of these 
tumors is in the larger bronchi near the hilus, 
but occasionally they begin in the smaller 
more peripheral bronchi In a few cases there 
appears to be a diffuse infiltration of the paren- 
chyma of the lung 

Bronchogenic carcinoma is notable for its 
widespread metastases to the skeletal system 
and most of the other organs It is especially 


prone to metastasize to the liver, kidney, adre- 
nal, contralateral lung, and brain Regional 
and distant lymph glands are usually involved 
In some instances the primary tumor is in- 
conspicuous in comparison with its more promi- 
nent metastases 

For early diagnosis reliance must be placed on 
bronchoscopy and the roentgen-ray examina- 
tion CJerf (4) states that bronchoscopy is the 
most definite and positive diagnostic procedure 
available This is, however, limited to growths 
of the larger bronchi The diagnosis by bran 
choseopy depends upon direct endoscopic view 
of the growth, biopsy, and secondary changes 
m the bronchial wall Fixation and ngidity of 
the bronchial wall indicate infiltration even 
when no tumor tissue is visualized 
Farrell (5) states that evidence of pulmonary 
atelectasis is the most common roentgeno- 
graphic finding and was found in 40 per cent of 
his cases Visualization of the tumor mass and 
secondary congestive lung changes from the ob 
structing tumor were important findings Cavi- 
tation in the tumor is not uncommon and can 
be readily detected on the roentgen film 

Until recent years these cases have been de- 
tected so late in the course of the disease that 
palliation only could be attempted At the 
present time radiotherapy and surgery are the 
accepted methods of treatment The latter is 
used m selected cases where there is a fair chance 
of complete removal of the tumor either by 
lobectomy or complete pneumonectomy Sur- 
gical diathermy is also used perorally 

One case in which lobectomy was performed 
was reported by Allen (6) The patient lived 
more than four years, but recurrence in the 
stump was present after two and one half years 
Radiotherapy kept this in check until the pa- 
tient died of pneumonia. Overholt (7) reported 
a similar case, with death after ten months 
Complete pneumonectomy has been earned 
out with increasing frequency dunng the past 
few years In 1933 Graham and Singer (8) per- 
formed a complete pneumonectomy for carci- 
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noma, with recovery of the patient Two years 
later Graham (9) reported the patient to be well 
at that time Overholt (7) reported two cases 
in which the patients were alive and well 14 and 
20 months later, respectively Allen has one 
unreported case that is well one year after com- 
plete pneumonectomy for primary carcinoma 
The surgical mortality from lobectomy or 
pneumonectomy in the past has run from 20 to 
30 per cent In a senes of 35 cases collected 
from the literature by Carlson and Ballon (10) 
there were 15 deaths or 43 per cent, shortly after 
lobectomy or pneumonectomy It is only fair 
to state, however, that the operative mortality 
has been steadily decreasing in recent years 
It should be kept in mind that occasionally 
the tumor is of such small size and is located in 
the main bronchus so that it can be removed by 
cautenzation through the bronchoscope Radon 
seeds can be implanted following the surgical 
procedure 

Many of these tumors have proven relatively 
radioresistant but the results are far from hope- 
less In many instances it results in prolonga- 
tion of life and gratifying symptomatic relief 
Manges (II) reported three of his cases living 
and well sr\, seven, and eight years, respectively, 
after roentgen therapy, and several others more 
than one year Leddy and Vinson (12) had 10 
patients who received roentgen therapy for 
proven bronchogenic carcinoma These pa- 
tients were living from 15 months to four years 
later, with an average duration of life of 23 
months These cases constituted 25 per cent 
of their entire senes Keraaii (13) observed 
nine cases of proven carcinoma which were 
treated by means of x-ray, radium implanta- 
tion, and surgical diathermy All but one of 
these cases were treated by means of surgical 
diathermy and the implantation of radon seeds 
The other one received radon, x-ray, and dia- 
thermy Three patients were dead, four were 
ah\c and well, and two were alive but had sug- 
gests e shadows in the chest All of these pa- 
tients were living from two to five years after 
radiotherapy and diatherm} 

It should be noted that radiotherapy is appli- 
cable in nearly all cases of bronchogenic carci- 
noma and is palliative in those cases in which 
a cure is not obtained There is no mortality 
associated with this therapeutic procedure 
From a critical stud} of the therapeutic possi- 
bilities in tins disease it is apparent that radio- 
therap} occupies an important place in its con- 
trol Radical surgerv is more dramatic, but 


has a considerable associated mortality and is 
applicable in comparatively few cases 

BIBLIOGRAPHY 

(1) Martland, H S The Occurrence of Malig- 
nancy in Radio-active Persons Am Jour Cancer, 
October, 1931, 15, 2435 

(2) Rosedale, R S , and McKay, DR A 
Study of 57 Cases of Bronchogenic Carcinoma Am 
Jour Cancer, March, 1936, 26, 493 

(3) Brines O A , and Kenning, J C Bronchio- 
gemc Carcinoma Am Jeur Clin Path March 1937 
7, 120 

(4) Clerf, L H Carcinoma of the Bronchus 
Radiologv, April, 1937, 28, 438 

(5) Farrell J T Diagnosis of Bronchial Car- 
cinoma A Clinical and Roentgenologic Study of 50 
Cases Radiologv, March, 1936, 26, 261 

(0) Allen C I Case of Primary Carcinoma of 
Lung Report Four Years after Lobectomy Jour 
Thoracic Surg , February, 1935, 4, 224 

(7) Overholt, R H Primary Carcinoma of the 
Lung New England Jour Med Jan 16, 1936 214, 
93 

(8) Graham, E A and Singer J J Successful 
Removal of the Entire Lung for Carcinoma of the 
Bronchus, Jour Am Med Assn , Oct 28 1933 101, 
1371 

(9) Graham, E A Primary Carcinoma of the 
Lung or Bronchus Ann Surg January, 1936 103, 1 

(10) Carlson, H A and Ballon H C The 
Operability of Carcinoma of the Lung Jour Thoracic 
Surg April, 1933 2, 323 

(11) Manges, W F Primary Carcinoma of the 
Lung Am Jour Roentgenol and Rad Ther , June 
1932 27, 858 

(12) Leddv E T and Vinson, P P The Roent- 
gen Treatment of Bronchiogemc Carcinoma Am 
Jour Roentgenol and Rad Ther , July, 1933, 30, 
92 

(13) Kernan, J D Carcinoma of the Lung and 
Bronchus Treatment with Radon Implantation and 
Diathermy Arch Otolaryngol , Apnl, 1933, 17, 
457 

Howard P Doub, M D 


TO THE MEMBERS OF THE 
RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

This year the Annual Meeting of your Society 
will be held at the Palmer House, Chicago, 
September 13-17, in conjunction with the 
Fifth International Congress of Radiology 
The regular scientific program of our Society 
has been omitted this year in order to permit 
the members to enjoy to the utmost the com- 
prehensive scientific discussions and exhibits 
that have been arranged by the Congress 
The officers of the Fifth International Congress 
of Radiology have spared no effort to make tins 
assembly one of the outstanding radiologic 
conferences of all time and many unusual edu- 
cational opportunities will be available to you 
at this meeting 
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Through the co operation of the officers of 
the Congress generous provision has been made 
for the necessary business sessions of the 
Radiological Society of North America All 
of these have been scheduled at a time which 
will not interfere with the scientific program 
A luncheon for the members of our Society 
will take the place of the usual Counsellors’ 
dinner, and I hope that all of you will plan to 
attend this important event Thursday eve- 
ning has been set aside for the formal functions 
of the Radiological Society of North America 
Following the annual banquet, at which your 
Society will be host to the officers of the 
American and foreign radiological societies, 
we shall adjourn to the grand ballroom where 
Doctor George Winslow Holmes, Clinical 
Professor of Roentgenology at Harvard Medi- 
cal School, will deliver the Fourth Carman 
Lecture on the subject, “The Development of 
Post-graduate Teaching in Radiology ” At 
the conclusion of the Carman Lecture a recep- 
tion for Doctor Holmes, and dancing, will com- 
plete the program which has been arranged for 
our members 

Throughout the existence of the Radiological 
Society of North America our meetings have 
been noted for their scientific excellence and 
spirit of good fellowship This year, tlirough 
the unusual facilities afforded by the Fifth 
International Congress of Radiology, it wall be 
our rare privilege to share these with our Ameri- 
can and foreign colleagues I sincerely hope 
that I may have the pleasure of greeting all of 
you in Chicago 

John D C imp, M D , President 


ANNOUNCEMENT 

FIFTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 

PALMER HOUSE, CHICAGO 

September 13-17, 1937 

Attendance at this International Congress 
is not limited to members A registered guest 
of the Congress is entitled to enjoy all of the 
features that have been provided A regis- 
tered guest may attend and take part m the 
discussion at any of the scientific meetings 
along with the regular members and he is at 


liberty to visit all of the exhibits wath full 
privileges Registration for an educational 
course will require a small additional fee. To 
attend the grand banquet, he will be required 
to purchase a ticket for same at the registra 
tion desk 

Members who have delayed forwarding 
them data until they could not be included 
in the Portrait Catalogue will receive all of 
the privileges accorded members, including a 
copy of the Portrait Catalogue. 

For registered guests of the Congress, the 
fees are as follows Registration for the entire 
Congress, S10 00, registration for one day, 
$3 00, registration for one complete educa- 
tional course, $4 00, registration for an edu 
cational course, single day, SI 00, portrait 
catalogue for guest, SS 00, portrait catalogue, 
post-congress, S10 00 

To facilitate the work of the committees 
who are providing entertainment features for 
the Congress, it is veiy important that mem- 
bers and registered guests notify the Secre- 
tariat as early as possible if they desire to reg- 
ister an Associate Member If the members 
and guests of the Congress neglect the regis 
tratiou of their associate members until they 
come to the Congress, the Committees will 
make every effort to provide for this group, 
but it is evident that if the numbers registered 
late are not exceedingly small, it will become 
very disappointing to both the Associate Mem- 
ber and the Committee 
The Reception to Foreign Guests, spon- 
sored by the Chicago Roentgen Society, on 
Sunday afternoon from 3 until 6 o’clock, Sep- 
tember 12, becomes the first opportunity for 
the American radiologists to greet their col- 
leagues from foreign lands The Congress 
desires to co operate with the Chicago Roent- 
gen Society in every possible way in making 
this reception a very pleasant occasion Mem- 
bers of the Congress should make an effort 
to be present and to enjoy this most unusual 
opportunity 

Group dinners, whereby the American radi- 
ologists may have the opportunity to be hosts 
to a selected group of their friends from home 
and abroad, are being organized for the Sun- 
day evening following the afternoon reception 
Some of our radiologists have already requested 
arrangements for their dinners The Chair- 
man of the Committee of Reception to Foreign 
Guests is anxious to assist in these arrange- 
ments The Committee will endeavor to sup- 
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ply one or more foreign guests for any dinner 
upon request, and they will also co-operate 
in securing the foreign guests who may be 
designated by the host giving the dinner 
The Scientific Program has been completed 
Some of the arrangements are new and umque, 
and it is probably the first time that an at- 
tempt has been made to present an interna- 
tional program whereby the leaders in the 
science of radiology from all of the various 
countries of the world will present their con- 
tributions m such a way that they will be under- 
stood without difficulty by everyone in at- 
tendance Three hundred contnbutions are 
grouped in nine sections They are so clas- 
sified that the members and guests of the 
Congress will be able to arrange their schedule 
conveniently, wherein they may attend and 
hear the contnbutions covenng the latest 
developments in the phases of radiology in 
which they are most interested 

The Scientific Exhibits have been arranged 
with utmost care The magnitude of this 
display would seem entirely too great were it 
not for the fact that the Committee has en- 
deavored to group the matenal in such a way 


that topical study may be undertaken The 
Congress will recognize the excellence of this 
work by confemng its scientific awards The 
effort that has been given to the organization 
of this exhibit insures its high character and 
usefulness to everyone in attendance 
The Educational Courses have proven to 
be very popular with the members While 
it is possible to accommodate a fairly large 
number in each of these courses, some have 
almost reached their limit, while others may 
receive several more before reaching their 
full quota It is hoped that such registration 
will be requested as early as convenient in 
order that the confusion of last minute ar- 
rangements may be avoided 

Members who are unable to reach Chicago 
for the Reception of Foreign Guests on Sunday 
afternoon should not fail to be present and at- 
tend the Opemng Exercises on Monday eve- 
ning Those who have not attended these 
occasions at international congresses should 
make every possible effort to be present 
The registration desk will open officially at 
1 o clock on Sunday afternoon, September 
12, 1937 
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ANIMAL EXPERIMENTATION 

Histologic Changes in the Eye of the Rabbit Fallow 
ing Intra-ocular Injection of Radium Chloride Solution 
F Eichbaum Strahlentherapie 1937, 59 90 
In 1933, Altscbul recommended the injection of small 
amounts of radium solutions into the eye in order to 
study the biologic effects of radium ( Strahlentherapie 
1935, 53, 187) He suggested 1 me as the minimum 
quantity The author conducted similar experiments 
and studied the changes in the eye histologically at 
four weeks following the injection, and in one case four 
months later He found that 0 5 me produces mild 
inflammatory changes uhde from 1 to 1 5 me causes 
rather destructive processes He recommends therefore, 
to reduce the usual quantity for experiments of this 
type to 0 5 me 

Ernst A Poiile, M D , Ph D 


Experiments to Determine the Roentgen Resistance 
of the Virus of the Contagious Leukosis of Chicken 
E Forfota Strahlentherapie, 1937, 59, S3 

The author irradiated the virus of the contagious 
chicken leukosis with roentgen rays m vitro (150 kv til , 
4 ma , 20 cm TSD no filter, HED = 560 r) It 
appeared that the virus was absolutely resistant and 
showed no changes even after doses of 200 HED 
The author concludes, therefore, that in all probability 
the virus is not a living organism but a product of the 
leukosis cells 

Ernst A Pohle M D , Ph D 
APPARATUS 

Teleradiography and the Compass of Hirtz Viallet 
and Jalet Bull et M£m Soc Radiol Mfid de France 
February, 1937 25, 166-169 

In conjunction with roentgenograms taken at a 
distance (3 meters), the compass of Hirtr furnishes 
a convenient and exact means of localizing foreign 
bodies 

S Richard Beatty M D 

ARTERIOGRAPHY 

Arteriography of Changes m Cerebral Vessels in 
Commotio and Contusio Cerebri W Ldhr Zen- 
tralbi f Chir, Nov 7, 1936 63, 2642-2652 (Re- 
printed by permission from British Med Jour, Dec. 
26, 1936 P 108 of Epitome of Current Medical Litera- 
ture.) 

W Lohr discusses the value of arteriography in 
cranial injuries In cerebral concussion and in the 
more serious cerebral contusion the arteriography 
shows in cases of milder injury a contraction of blood 
vessels The picture resembles the one seen, for 
example, in hydrocephalus In grave cases and in the 
presence of cerebral tumefaction the blood vessels fill 
incompletely and are flattened owing to vascular 


paralysis and to mechanical compression There is 
also more resistance to the inflow of the thorotrast 
during the injection Incidentally this increased re 
sistance is observed whenever the intracranial pres 
sure is increased The differential diagnosis between 
meningeal hemorrhage and cerebral concussion or 
contusion can be made from the respective arteno- 
graphic appearances In cerebral compression through 
meningeal or subdural hemorrhage the brain is dis- 
placed The arteriographs therefore resemble those 
seen in tumors of the temporal lobe or in otogenic 
abscesses But whereas in tumors, abscesses and 
meningeal hemorrhage the vessels are pushed away 
from the inner cranial wall m concussion or contusion 
the appearance is different The vessels are not dis- 
placed at all, or only very sbghtly In concussion 
they appear contracted, but remain in their normal 
position There is also a slight peripheral stasis In 
contusion laceration and tumefaction of the bram the 
vessels, even the smallest are flattened as a result of 
the increased pressure and their filling is incomplete 
The paralysis and the narrowing of the vessels are 
caused by the swollen bram which compresses the 
vasomotor nerves and flattens the vessels Arteriog- 
raphy is valuable in the severe and neurologically 
difficult cases when applied early because the discovery 
of a cerebral compression is useful to the surgeon only 
m its early stages When the decompression is delayed 
the compressed brain will not re-expand m spite of the 
removal of the clot 


Dangers of Arteriography E Verschuyl Nederl 
Tijdschr v Geneesk , March 6 1937 81, 1007-1012 
(Reprinted by permission from British Med Jour, 
May 8 1937 p 74 of Epitome of Current Medical 
Literature ) 

The author who records two personal cases, states 
that in spite of the statements made by Reynaldo dos 
Santos in 1933 and by Lenche in 1935 arteriography is 
liable to lead to serious complications These have 
been recorded chiefly by French writers and may be 
divided into two groups The first consists of a livid 
discoloration of the skin with peculiar violet spots 
which later become gangrenous as recorded by Lam 
bret Matthieu Leveuf Deplat and Reboul The 
second group consists of gangrene without a transitional 
stage of discoloration of which examples have been 
recorded by Leclerc Monix and Reboul Verschuyl s 
first case was that of a man aged 70 who was admitted 
to hospital for violent pain m the left leg which was 
pale and cold There was a history of slight attacks 
of pain m the leg for the last ten years The aorta 
was punctured at the level of the third lumbar vertebra 
and 20 cc of 35 per cent perabrodil was injected 
The artenograph showed an obstruction of the arteries 
on the right side below the common iliac artery 
Death took place suddenly the following day At 
necropsy the jiencardial sac was found to be filled with 
large blood clots owing to rupture of the ascending 
aorta and there was an extensive retroperitoneal 
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hematoma No rupture could be observed in the 
abdominal aorta, and Verschuyl attributes the hema- 
toma to puncture of the aorta The second case was 
that of a woman aged 28, admitted to hospital for 
severe pam in the right arm accompanied by cyanosis 
and swelling Arteriography was performed by the 
injection of 20 c c of perabrodil into the right sub- 
clavian artery Immediately after the injection the 
patient had a typical epileptic attack, but rapid re- 
covery took place The artenograph showed nothing 
abnormal 


THE BREAST (BENIGN) 

Mastitis W T Wiemer Munchen med Wchn- 
schr , Jan 22, 1937, pp 132 133 (Reprinted by per- 
mission from the British Med Jour March 27 1937, 
p 50 of Epitome of Current Medical Literature ) 

The author believes that most cases of mastitis occur 
because early symptoms are neglected or inadequately 
treated Any fissure around the nipples should be 
sprayed with 10 per cent novacam and then cauterized 
with 10 per cent silver nitrate A sterde dressing is then 
applied Milk is pumped off for three days, when the 
child is suckled agam In the presence of inflammation 
deep x ray therapy is administered on three consecutive 
days The temperature falls at once, and pam is re 
lievcd If there is any infiltration it is irradiated with 
a Sollux lamp daily until it disappears Earlj treatment 
is essential There is little hope of success in a mastitis 
of two days' duration In the author’s experience Bier’s 
suction pump does not give nearly as good results as 
deep x ray therapy When an abscess forms it is not 
opened untd definite fluctuation occurs It is then in- 
cised with the thermocautery The incision is as small 
as possible In large abscesses two or three incisions 
may be necessary The cavity is then washed out with 
antiseptic lotion The small incision gives a good cos 
nutic result Its edges do not heal rupidlj and there- 
fore no drainage tube is necessary Bier s suction pump 
may be used in the after treatment to evacuate the 
abscess painlessly and to enable the cavity to heal more 
quickly on account of the hyperemia produced Wie 
mer in a large senes of cases has never seen any un 
toward results from deep x raj therapy It does not 
affect the milk secretion and the irradiated milk does 
not harm the child The rapid relief of pam enables 
the mother to suckle her child without fear of recur- 
rence 


BREAST CANCER 

An Evaluation of the Roentgen Diagnosis of Early 
Careinoma of the Breast Jacob Gershon Cohen and 
\ I' Coleher Jour Am Med Assn , March 13, 1937 
108, 307-371 

While it is difficult to credit some of the recent en- 
thusiastic reports on the roentgen examination of the 
breist which seem almost tantamount to histologic 


studies the high percentage of roentgen interpretations 
that were confirmed by microscopic examination of the 
tissue is remarkable 

Serial roentgenographic studies of the normal breast 
m women past the age of 25 is so simple a procedure and 
economically practicable that it is worthy of serious 
consideration as a measure to be taken now m the con- 
trol of mammary cancer 

The least number of errors m the roentgen diagnosis 
of malignant mammary tumors was made m the atro- 
phic breasts, most of which occur in the fifth and sixth 
decades, usually at or after the menopause In these 
breasts the single examination has already exhibited 
its diagnostic possibilities for accuracy The chief 
reason for this is the clear visibility of the tumor 
margins afforded by the homogeneous fat content of 
the breast the fat bemg a good radiolucent contrast 
medium It is often surprising how easily discernible 
are the stnations of malignant infiltrations radiating 
from the margins This is partially true also when 
there is excessive fat infiltration in the active breast 
of the younger individual 

Deep seated nodules are found more easily by the 
roentgen examination than by palpation 

Charles G Sutherland, M B (Tor ) 


CANCER (THERAPY) 

Experience in the Radiotherapy of Malignant New- 
growths of the Upper Air and Food Passages Hans R 
Scbinz and A Zuppinger Munchen med Wchnschr , 
April 9, 1937 84, 561-664 

After a rather lengthy review of cancer statistics m 
Switzerland, the authors point out that the only meth- 
ods of curing cancer are surgery and irradiation, and 
that the cures depend on early suspicion early diag- 
nosis and early treatment They feel that oral caret 
noma has ceased to be hopeless and that surgery has 
fallen into disrepute in this form of cancer because of the 
severe mutilation, although as electrocoagulation it has 
regained something of its old role Tile mam standby 
is radiotherapy either as external x radiation as radium 
mterstitially, or applied m intracavitary applicators, 
and as teleradium therapy This implies great advances 
in radiation therapy in the last fifteen years Its prog- 
ress consists of the correlation between histology and 
the course planned and of knowledge of the significance 
of optimum time factors for the production of reactions, 
and of the clinical care with hospitalization and modi- 
fication of the course with the patient's tolerance and 
the local reaction 

Most of their patients come too late for local radium 
treatment, and they depend on protracted fractional x- 
ra> treatment The dose is large enough to produce an 
exudative and fibrinous epithelitis with epithelial des- 
quamation 

The two groups (1919-192S, 1929-1935) show that 
the latter was larger and included a further advanced 
group of patients The percentage of operable cases is 
on!> half as great Prunar> healing occurred in 47 per 
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cent m the first period, in 71 per cent in the second ig 
per cent and 31 per cent were well for three years 17 
per cent and 22 per cent for five The average life of 
patients who later died was eight years nine and one- 
tenth months The authors feel that this is definite 
proof of the advantage of the protracted fractional 
method They summarize their plan of treatment and 
again emphasize the need for early care, they feel that 
there is prospect of further advance in the future per- 
haps through increases in voltage or teleradium therapy 
(The abstractor notes that the difference between the 
five year results is not beyond the range of chance 
variation, being approximately two sigma only How- 
ever the three year results are beyond the range of 
likely chance variation This suggests that the un 
provement is not so much in curability as in better pal 
liative relief ) 

L G Jacobs M D 


Surgery and Radiation Therapy in the Treatment of 
Malignant Tumors L SchSnbauer Strabienthera- 
pie, 1937, 58, 632 

The author stresses the importance of close co-opera- 
tion between surgeon and radiologist in the treatment 
of malignant disease For some tumors, t e those m 
the gastro intestinal tract, gemto-unnary system 
breast, and brain, he recommends operation In a 
table he has compiled data on three year survivals 
comparing 326 patients treated surgically during a 
period of 20 years and 292 patients treated by irradia- 
tion over a period of five years They include carci- 
noma of the tonsil, cheek palate, mouth, and tongue 
The relative percentage of survival at the end of three 
years was 31 for the surgical group and 38 for the radio 
logical group 

Ernst A Pohle M D , Ph D 


Combined Radium and Roentgen Therapy of Car 
emoma of the Rectum and Anus R Niedermayr 
Strahlentberapie, 1037, 58, 624 

The author recommends combined treatment of rec 
tal carcinoma by roentgen rays and radium Inoper- 
able cases may be rendered operable by proper irradia- 
tion If surgical excision of the rectum is impossible 
operative exposure of the tumor followed by thorough 
radium irradiation may lead to unexpected remissions 
Several illustrative case reports are appended 

Ernst A Pohcb M D Ph D 


tomical difficulties, but a senes of 14 cases from the 
Berlin Umversitats-Frauenldraik showed a five year 
survival in five, these comprised four of vulvo-urethral 
and one of pen urethral carcinoma, no case of purely 
urethral growth surviving 
The treatment at present earned out is radium appli 
cation to the pnmary growth, followed by r radiations 
and block disection of the inguinal glands Too heavy 
a dosage ot radium leads to stenoses and fistula; not 
more than 2 000 mg -hr is recommended, and prefer 
ably half that dose For the most frequent (the vulvo- 
nrethral) form Volbracht advises against placing radium 
m the urethra, six or seven radium needles are inserted 
around and parallel to the urethra and over the tumor 
or ulcer is temporanly sutured a disk shaped earner ot 
seven more radium needles which is perforated centrally 
for insertion of a rubber catheter A senes of seven 
further cases is here desenbed — three purely urethral 
and four vulvo-urethral Two are still under treatment, 
one has remained for seven months free of recurrence, 
the rest on the average died within a year 


THE COLON 

Two Cases of Hepato-diaphragmatic Interposition 
of the Colon Autopsy Reports Choussat and 
Choussat-Clausse Bull et Mem Soe Radiol Med 
de France February 1937 25, 147-154 
Two cases of interposition of the colon which de 
veloped dnnng continued observation of the patients 
are presented and the autopsy findings given 

In one case of cavernous pulmonary tuberculosis 
interposition of the colon was probably due to liver 
atrophy In the other case of long continued pyloric 
hypertrophy and stenosis a groove on the surface of 
the right lobe probably congenital allowed the colon 
to ascend 

In a discussion of the etiology of this condition the 
authors tabulate first conditions concerning the 
liver, modifications in volume, mobdity and form 
second deficiencies and distentions of the diaphragm 
and third such factors as gas distended colon mega 
and dohchocolon relaxations of the colonic fixations, 
and abnormalities of the mesentery 

S Richard Beattv M D 


The Treatment of Urethral Carcinomas R Vol 
braebt Zentralbl Gynak Dec 12 1936 60, 2946- 
2957 (Reprinted by permission from British Med 
Jour March 27 1937 P 52 of Epitome of Current 
Medical Literature ) 

According to the author collected statistics concern 
mg carcinoma of the urethra are few but suffice to show 
a bad prognosis both from surgical and radiological 
therapy The former has a cure rate of some 3 to 5 per 
cent and is suitable only for growths m the earliest 
possible stages Radiotherapy encounters equal ana 


THE COUTARD METHOD 

Roentgen Therapy of the Pelvis in the Treatment of 
Carcinoma of the Cervix Henri Coutard Am Jour 
Roentgenol and Rad Ther November 1936 36, 603- 
610 

This paper is but a brief summary of the Stage III 
carcinoma extensive invasion of both parametria 
reaching the wall of the pelvis and of a number of ex 
tensive recurrences after operation at the Institut du 
Radium of Pans University between 1919 and 1929 

With the method now employ ed the five y ear sur 
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vival ratio is 36 per cent This is larger than has ever 
before been attained 

The method consists of the application of small 
amounts of radiation per minute and per day over a 
period of from five to seven weeks, until 10,000 to 14,000 
r have been administered over the pelvis It is this 
protraction of the treatment, coupled with the low 
intensity and small amount of r per day, which has 
permitted the large total dose and the improvement m 
results without the bad, general radiation effects 

The number of portals used were at least six, two 
latero- sacral, two llio-inguinal, and two gluteal, and 
these were treated in rotation The associated treat- 
ments have usually commenced with roentgen rays 
with radium subsequently, the dose being about 20 per 
cent larger when roentgen therapy is used alone Ex- 
cept in the latter group the rays have been directed 
chiefly to the parametria For small patients all the 
factors must be decreased Patents weighing over 70 
kg show poorer results owing to the ineffective dose 
especially if roentgen radiation alone is employed 
The entire article should be read 

S M Atkins, M D 


THE E-\R (MIDDLE) 

Middle Ear Diseases W Loepp Med Klinih Oct 
30, 1936, pp 1496, 1497 (Reprinted by permission from 
British Med Jour , Dec 26, 1936 p 99 of Epitome 
of Current Medical Literature ) 

The author presents the following poults in favor of 
rocntgenographic examination in diseases of the middle 
ear the roentgenograph gives us a general idea of the 
structure and topography of the temporal bone of the 
degree of its pneumatization of the position and condi- 
tion of the antrum, of any possible developmental 
anomalies of the os tympnmcum, etc A mastoiditis 
can be demonstrated roentgenographically before the 
onset of clinical symptoms and the different stages of 
its evolution can be followed on successive roentgeno- 
graphs Occasionally grave complications of mastoidi 
tis such as a pensinus abscess can be demonstrated 
before the appearance of their clinical manifestations 
The roentgenographic examination may be able to 
elicit the cause of recurrences after an operation It 
may demonstrate a cholesteatoma and its complications 
when other clinical methods have faded to establish a 
diagnosis It may rex eal the carcinomatous or tubercu- 
lous nature of a chronic middle-ear suppuration On 
the other hand the roentgenographical examination 
may fail for the following reasons it is often impossible 
to distinguish roentgenographically between defcctne 
pneumatization and slight inflammatory changes in 
the mastoid, the roentgenographical demonstration of a 
mastoiditis is irrelevant for the prognosis, as a mastoidi 
tis may heal spontaneously under conservative treat- 
ment, in the presence of certain clinical complications 
m mastoiditis an operation is indicated in spite of the 
absence of anatomical changes on the roentgenograph 


ENCEPHALOGRAPHY 

Encephalography by the Lumbar Route m the Child 
R Mathey-Comat and J Dupm Jour Radiol Elec- 
trol , November, 1936, pp 597-606 (Reprinted by 
permission from British Med Jour , Jan 30 193/ p 
19 of Epitome of Current Medical Literature ) 

The authors point out the diagnostic and therapeutic 
importance of encephalography through the lumbar 
route in children As a diagnostic procedure it sup- 
plied information on the disposition of the cerebral 
ventricles, on the permeability of the subarachnoid 
spaces, on the cmculation of the cerebro spinal fluid 
etc , in mental defectives, idiots, microcephaly epdepsy, 
hydrocephaly, meningeal syndromes, and paralysis of 
childhood The only contra-indication is the suspicion 
of a cerebral or cerebellar tumor in the posterior cranial 
fossa From the therapeutic point of view the pro- 
cedure has proved useful in cerebro-spinal meningitis 
and w epilepsy It is probably also beneficial in a 
number of other conditions, such as post traumatic 
sequelae to cranial injuries, post-traumatic epilepsy 
etc In children the injection of 15 to 20 c c of air is 
sufficient for most therapeutic purposes The radio- 
graphic images obtained with these small quantities of 
air are satisfactory in the majority of cases provided 
the correct technic has been used However the inter- 
pretation of the roentgenograms is somewhat difficult 

ELECTROSURGERY 

Cautery Evasion and Electrosurgery V Manmn 
ger Le Cancer 1935 12, 259-265 

In surgery of neoplasms the author has used the 
Paquelm cautery electrocautery, and the high fre 
quency coagulation currents rather than the knife 
It is possible to do a neater cleaner dissection while 
avoiding bleeding The lymphatic channels axe sealed 
against transport of malignant cells Re implantations 
of these cells do not occur at the site of operation The 
resulting sterile fields allow the safe and more effective 
use of radium or \ rays when these are indicated 
The author believes that the absorption of autoly- 
sates b> the body is reduced to a minimum when the 
lymphatics are sealed preventing intoxication 
The high frequency currents should not be used m 
the vianity of nerves, due to the injurious effect of 
over stimulation 

The author describes the technic of operation He 
has used these methods in about 3 000 cases His 
mortality rate is very low and the survival rate is high 
(50 per cent in five years) In the future he intends to 
supplement surgery with radium more frequently, as 
he now has a sufficient supply at his disposal 

S Richard Bevttv, M D 

EPILEPSY 

Value of Encephalogram in Differential Diagnosis 
between Hereditary and Symptomatic Forms of 


3S6 


RADIOLOGY 


Epilepsy F Laubenthal Med Welt, Feb 27 
1937 11, 267-272 (Repanted by permission from 
British Wed Jour , Way 8, 1937 p 75 of Epitome of 
Current Medical Literature ) 

The author has investigated 285 cases of epilepsy 
by means of encephalography Fifty of these cases 
definitely belonged to the category of hereditary 
epilepsy, while in another 26 cases the diagnosis of 
hereditary epilepsy w-as probable, Marked encephalo- 
graphic changes were found in a large number of cases 
of hereditary epilepsy The most common changes 
were undateral or bilateral enlargement of the lateral 
ventricles, enlargement of the third ventricle or else 
non filling of the ventndes, or enlargement uneven- 
ness, or mottling of the subarachnoid spaces But 
the author never observed in hereditary epilepsy a 
hydrocephalic ventricular enlargement or a displace 
ment of the ventricles or filling defects or excavations 
in the ventricular outline In doubtful cases circum- 
scribed changes in the subarachnoid fillin g pointed 
toward a local pathologic condition There was no 
definite relation between the gravity and the duration 
of the epilepsy and the eucephalographic changes 
Pathologic changes in the cerebro spinal lluid were 
found mainly in cases showing ventricular enlargement 
The encephalography proved perfectly harmless in 450 
cases investigated 


THE EYE 

Radiotherapy in Lesions about the Eye G E 
Richards Am Jour Roentgenol and Rad Tber , 
November, 1936 36, 588-602 
The eye tolerates radium rather well much better 
than some other structures, and the dangers of corneal 
ulcer, secondary glaucoma, and cataract are remote 
especially when the cornea is protected by a gold or 
silver shield The eye is completely shielded when a 
nearby area is treated 

Many conditions m or about the eye are benefited 
by radiological methods namely blepharitis eczema of 
the lids inverted lashes papillomas, vernal catarrh 
keratoses, nevi and angiomas of the lids, rodent ulcer 
and epithelioma and hyperplasia of the corneal epi- 
thelium Cataract does not appear to be benefited 
although so claimed by earlier writers 

All the above diseases are reviewed in detail, technic 
described cases cited and many illustrations shown 

S M Atkins M D 


THE FOOT 

A Case of Spontaneous Pendiaphyseal New Bone 
Formation of the Second Metatarsal Charles Via llet 
and R Marchiom Bull et U&m Soc Radiol Med 
de France February 1937 25, 169-172 

Roentgenographs of the foot of a rather heavy woman 
30 years of age, who had been suffering from pain for 


several days, revealed a rounded buttress of new bone 
on the inferior medial side of the second metatarsal 
Following a course of anti syphilitic treatment (the 
patient's serology was negative) the new bone forma 
tion was seen to involve the length of the shaft and 
some destruction of the shaft was apparent After 
seven months except for disappearance of the area of 
destruction, the shaft showed little change The 
authors believe this may be a case of ‘pied fore£ ” 

S Richard Bbatti, JI D 


Avulsion of the Attachment of the Tendon Achilles 
Case Report H DuBoueher C Viallet and R. 
Marchiom Bull et Mem Soc Radiol M6d de 
France February, 1937, 25, 172-174 
An obhque fracture of the superior posterior portion 
of the greater tuberosity of the calcaneus included the 
attachment of the tendon achilles Treated by open 
operation and fixation with a pm through the fragment 
mto the body of the calcaneus a perfect restoration 
of function was obtained 

S Richard Beatty, M D 


GENITOURINARY TR J CT 
(DIAGNOSIS) 

Correlation of Clinical and Anatomical Studies of 
the Vesical Neck R E Van Duzen and W W 
Looney Southern Med Jour April 1937 30, 

436-438 

The authors have made an anatomical study of the 
vesical neck From the anatomic and microscopic 
findings tbev conclude that the external longitudinal 
muscle fibers of the bladder detrusor muscle interlace 
with the circular fibers of the internal vesical onfice 
and perform a very important function m opening the 
internal vesical onfice at onset of the act of urination 
A discussion by Dr Hugh H Young and Dr Ray 
mond Thompson accompanies the article 

Daws H Pardoll MD 


GRENZ RAYS 

The Treatment of Lupus with Grenz Rays H L 
Banberg and P Kroker Munchen med Wchnschr 
April 9 1937 84, 509-571 

The authors prefer to handle their cases as out 
patients They describe their clinic organization The 
action of Grenz rays like Finsen treatment depends on 
an inflammatory reaction mth Grenz rays the reaction 
goes to vascular dilatation outpouring of cells and a 
serous exudation from neighboring vessels- This nuti 
stes a destruction of tbe diseased and neighboring 
normal tissues Proper choice of treatment preserves 
the resistant connective tissue The deeper vessels are 
not damaged because the ray s are absorbed in the super 
ficial structures. As a result of the inflammatory re 
action the diseased top layers become necrotic Alter 
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removal of the diseased crusts the uninjured vascular 
bed can initiate regeneration in the shape of scars, 
which are flat, not raised The technic used, which does 
not strictly follow previously described works, consists 
in cleaning the lesion of crusts, and radiating 15 minutes 
with red light after which the Grenz treatment closely 
follows (9-10 lev , 10 ma 2 5-5 cm T S D half value, 
0 0185-0 02 mm Al) Most lupus patients react to 
this with a strong inflammation which recedes the nest 
day, or at latest the day after After some weeks the 
crust drops off leaving at first a noticeable, but later an 
almost unnoticeable, scar Keloids are not formed 
By combined therapy two sources of inflammatory re- 
action combine their effect Tuberculin may also be 
used to produce a specific inflammatory reaction, the 
treatment of the lesions with Ektebin before radiation 
produces an appreciable increase in reaction The 
use of these measures must be accompanied by caution 
because of the possibility of generalized reactions 
With the proper management only shght or no activa- 
tion of (pulmonary) lesions previously quiescent is ob 
served With the combination method doses of from 

1.000 to 1 500 r are given at 5 cm , occasionally as 
much as 2,000 r may be given In a smgle course a 
lesion receives on an average not over from 15,000 to 

20.000 r 

L G Jacobs, M D 


Our Experience with Grenz ray Therapy in Lupus 
Vulgaris A Beller Strahlentherapie, 1937, 58, 2-14 
During the last three years the author treated 39 
cases of lupus vulgaris with Grenz rays Technic 
8 5 kv 15 ma HVLu0 017mm He divided his ma 
tenal arbitrarily in three groups according to the total 
dose given 5 000 r from 6 000 to 10,000 r and from 
1 1 000 to 18 000 r There were seven patients in the 
first group two of whom were cured In the second 
group were 19 patients one was cured one unproved 
In the third group were 13 patients none of whom 
showed an> marked tendency to heal In order to 
study the mechauism of the effect of radiation on the 
pathologic tissue biopsies were taken in a number of 
cases following irradiation It appeared that even m 
clinically healed lesions typical changes or cell groups 
were found characteristic for lupus This occurred 
e\ en after v cry high doses Caution is necessary in the 
use of roentgen ra>s because of the danger of carcino 
matous or sarcomatous degeneration Grenz ray ther- 
apy cannot be considered the method of choice for all 
cases with lupus vulgaris 

Ernst A Pohle M D , Ph D 

GYNECOLOGY 

Treatment of Dysmenorrhea L J Stac> and R 
Shoemaker Am Jour Obst and Gynec , January , 
1937, 33, 07-i 1 (Reprinted by permission from 
British Med Jour April 10 1937 p 00 of Epitome of 
Current Medical Literature ) 


The authors submit a study from the Mayo Founda- 
tion of 262 cases of dysmenorrhea, 132 were single 
women Pregnancy had failed to cure 47 out of 
the 130 married women Of these, six gamed relief 
after treatment plus a second pregnancy, but six re- 
mained as before Psychic and fatigue factors were 
noted in 82 cases Results are tabulated according to 
type of treatment (1) Drugs — antispasmodics, an- 
algesics, sedatives, chiefly benzyl benzoate, barbiturates, 
belladonna, and calcium lactate, alone or m combination 
After a course of such treatment 51 per cent showed 
benefit, some permanent (2) Endocnnes — alone, or 
combined with drugs at least for a time, primarily for 
cases showing menstrual irregularities Of these, 60 
per cent gamed relief, relapses occurring unless treat- 
ment was m aintain ed or repeated in an uncertain pro- 
portion. Ovarian extract, oestnn (progynon), placen- 
tal hormone (emmemn), and sistomensm (luteo lipoid 
of corpus luteum) are separately reported upon, the 
last being chosen when excessive loss as well as pain 
was present Complete relief was obtained m 5 4 per 
cent with improvement in 55 per cent, but it is sug- 
gested that tlie endocrine preparations had very little 
effect. Irradiation of pituitary or ovaries was used in 
five cases with relief, but the method is for expert 
radiologists only Radium m doses to induce temporary 
amenorrhea or full menopause applied m 16 selected 
cases, was successful in 69 per cent For patients with 
disabling and otherwise incurable dysmenorrhea resec- 
tion of the pre sacral nerves is a possibility, rehef being 
considerable and generally complete 

THE KIDNEYS 

Pyelography in Renal Hydatids R C Begg 
British Jour Surg April, 1937 24, 691-702 

The author discusses the pyelographic characteristics 
of the various types of renal hydatid cysts 

The mam types are 

1 The pseudo-closed in which the cyst communi- 
cates with the renal pelvis but the parasite is intact 

2 The open, in which the envelope of the parasite 
has ruptured 

3 The closed, in which the cyst does not com- 
municate with the pelvis 

4 Secondary cahx cysts 

The effect of extrarenal cysts on the contour of the 
pelvis is illustrated 

Many illustrations of the pyelographic characteristics 
accompany the article 

Dai is H Par doll M D 


Technic of Nephropexy Marion Rev med franp 
December 1936 17, 781-790 (Reprinted by per 
mission from British Med Jour , Teb 13 1937 p 26 
of Epitome of Current Medical Literature ) 

The author describes nephropexy as an operation 
which has become increasingly popular as the technic 
has ltnproeed For the procedure to be successful the 
kidney must be hxed securely in a high position 
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Epilepsy F Laubenthal Med Welt, Feb 27 
1937, 11, 267-272 (Reprinted by permission from 
British Med Jour , May S, 1937, p 75 of Epitome of 
Current Medical Literature ) 

The author has investigated 285 cases of epilepsy 
by means of encephalography nfty of these cases 
definitely belonged to the category of hereditary 
epilepsy while in another 26 cases the diagnosis of 
hereditary epilepsy was probable, Marked encephalo 
graphic changes were found m a large number of cases 
of hereditary epilepsy The most common changes 
were unilateral or bilateral enlargement of the lateral 
ventricles enlargement of the third ventricle or else 
non filling of the ventricles, or enlargement, uneven 
ness, or mottling of the subarachnoid spaces But 
the author never observed m hereditary epilepsy a 
hydrocephalic ventricular enlargement, or a displace- 
ment of the ventricles, or filling defects or excavations 
in the ventricular outline In doubtful cases circum- 
scribed changes m the subarachnoid filling pointed 
toward a local pathologic condition There was no 
definite relation between the gravity aad the duration 
of the epilepsy and the encephalographic changes 
Pathologic changes in the cerebro-spinal fluid were 
found mainly m cases showing ventricular enlargement 
The encephalography proved perfectly harmless in 450 
cases investigated 


THE EYE 

Radiotherapy in Lesions about the Eye G E 
Richards Am Jour Roentgenol and Rad Tber , 
November, 1936, 36, 588-002 
The eye tolerates radium rather well much better 
than some other structures aud the dangers of corneal 
ulcer secondary glaucoma and cataract are remote 
especially when the cornea is protected by a gold or 
silver shield The eye is completely shielded when a 
nearby area is treated 

Many conditions in or about the eye are benefited 
by radiological methods, namely, blepharitis eczema of 
the lids m verted lashes, papillomas, vernal catanh 
keratoses, nevi and angiomas of the lids, rodent ulcer 
and epithelioma and hyperplasia of the corneal epi- 
thelium Cataract does not appear to be benefited 
although so claimed by earlier writers 

All the above diseases are reviewed in detail technic 
described, cases cited, and many illustrations shown 

S M Atkins M D 


THE FOOT 

A Case of Spontaneous Pendiaphyseal New Bone 
Formation of the Second Metatarsal Charles ViaUet 
and R Marchiom Bull et Minx Soc Radiol Mid 
de France, February 1937 25, 169-17- 

Roentgenographs of the foot of a rather heavy woman 
30 years of age who had been suffering from pain for 


several days, revealed a rounded buttress of new bone 
on the inferior medial side of the second metatarsal 
Following a course of anti syphilitic treatment (the 
patient’s serology was negative), the new bone forma 
tion was seen to involve the length of the shaft, and 
some destruction of the shaft was apparent. After 
seven months except for disappearance of the area of 
destruction, the shaft showed little change The 
authors believe this may be a ease of pied ford ' 

S Richard Beatty M D 


Avulsion of the Attachment of the Tendon Achilles 
Case Report H DuBoucher, C Viallet, and R 
Marchiom Bull et AHm Soc Radio! AKd de 
Trance February, 1937 25, 172-174 
An ohhque fracture of the superior posterior portion 
of the greater tuberosity of the calcaneus included the 
attachment of the tendon achflles Treated by open 
operation and fixation with a pm through the fragment 
into the body of the calcaneus a perfect restoration 
of function was obtained 

S Richard Beatty Af D 


GENITOURINARY TR/>CT 
(DIAGNOSIS) 

Correlation of Clinical and Anatomical Studies of 
the Vesical Neck R E Van Duzen and W W 
Looney Southern Med Jour April 1937 30, 

436-438 

The authors have made an anatomical study of the 
vesical neck From the anatomic and microscopic 
findings thev conclude that the external longitudinal 
muscle fibers of the bladder detrusor muscle interlace 
with the circular fibers of the internal vesical onfice 
and perform a very unportant function in opening the 
internal vesical onfice at onset of the act of urination 
A discussion by Dr Hugh H Young and Dr Ray 
mond Thompson accompanies the article 

Davis H Pardoll M D 


GRENZ RAYS 

The Treatment of Lupus with Grenz Rays H L 
Banberg and P KrSker Munchen med Wchnsebr 
April 9 1937 84, 569-571 

The authors prefer to handle their cases as out 
patients They describe their chute organization The 
action of Grenz rays like Finsen treatment depends on 
an inflammatory reaction with Grenz rays the reaction 
goes to vascular dilatation outpouring of ceils and a 
serous exudation from neighboring vessels This miti 
ates a destruction of the diseased and neighboring 
normal tissues Proper choice of treatment preserves 
the resistant connective tissue The deeper vessels arc 
not damaged because the ray s arc absorbed in the super 
fiend structures As a result of the inflammatory re 
action the diseased top lay ers become necrotic After 
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the primary lesion had been operated on, the recurrence 
was treated by irradiation in six of these the glands 
had been removed at the time of the first operation 
eight responded well to the treatment and became free 
from symptoms Of two patients with primary car- 
cinoma of the upper lip, one responded well to irradia- 
tion (treatment of recurrence) 

The author concludes that recurrent and resistant 
carcinoma of the lip is usually due to insufficient treat- 
ment of the primary lesion Radiation therapy, how- 
ever, has much to offer in the treatment of the recur- 
rences Numerous case reports are found throughout 
the article, with good illustrations of lesions before and 
after treatment 

Ernst A Pohle, M D , Ph D 


THE LUNGS 

The Interpretation of Roentgenograms of the Lungs 
K Heckmann Munchen med Wchnschr , March 26, 
1937, 84, 495-501 

The author proposes a brief review of the field He 
first discusses the optical problems involved It is 
demonstrated how shadows are cast on the film and the 
fact that a certain size is required before a shadow is pro- 
duced, is noted The summation of the effect of a series 
of small shadows, as in miliary tuberculosis is also men 
tioned, as well as the result of multiple shading from 
several penumbras To get best results then a small 
focus and great T F D is necessary this is located by 
the inverse square law and the loading capacity of 
the tube Intensifying screens though they mul 
tiply the darkening of the film by about ten are 
limited by their fuzziness To obviate this ten 
superimposed films may be simultaneously exposed in 
cardboards, and a positive printed through all of them 
superimposed but this method is too expensive 

Of the normal markings the tree like lung markings 
ate caused mostly by the blood vessels Increased 
prominence in disease mn> occur in the vessels the 
bronchi or the lung substance or alveoli In vascular 
disease distinction is made between arterial and venous 
congestion, the former being marked by pulsating hila 
tortuosity of the para hilar markings and normal radi 
abditj of the lungs while the latter is marked by large 
but not pulsating hila large but not tortuous para hilar 
vessels and diminished radiability of the lungs Ky- 
mography may give supplementary information In 
mitral disease mixed forms occur the type predominat- 
ing depending on the stage of compensation The 
bronchial tree plays but a small role in the picture of the 
normal and pathologic lung While the lung paren 
chy ma takes part m practically all changes in the lung 
it is seldom primarily affected 

Then he considers diseases producing shadows 
through replacement of air in the al\ cob for example 
atelectasis The focal atelectasis of bronchitis and in 
tlamniatory exudates in the bronchi are considered such 
as pneumonia Loenlizatiou is discussed and tile 
diminution of volume of the involved lobe mentioned 


The possibility of confusion with encapsulated inter- 
lobar effusion is discussed and interlobar effusion and 
thickening in general considered Oblique anterior 
projections are advocated for the study of such effusions, 
etc , in the major fissure Carcinoma is mentioned, and 
the rule that m atelectasis a small hilar carcinoma 
should be suspected is drawn The article is well 
illustrated 

L G Jacobs, M D 


Roentgen Therapy for Bronchiectasis Maurice Bercfc 
and William Hams Jour Am Med Assn , Feb 13, 
1937, 108, 517-622 

Roentgen therapy has been employed for a great and 
protean variety of pulmonary' inflammatory diseases 
In small dosage it was employed by several different 
workers for ' unresolved pneumonia” and ‘ chronic pul- 
monary suppuration’ with varying and, for the most 
part indifferent results Experience w ith small dosage 
in their radiotherapy department demonstrated to the 
authors a total failure of effect in bronchiectasis 

The authors describe the deliberate and successful 
use of roentgen therapy in large dosage as the sole treat- 
ment of chronic secreting bronchiectasis This resulted 
in great symptomatic improvement in a considerable 
proportion of their cases 

Follow-up examination over a period of two years in 
those cases in which there was improvement has shown 
no recurrence of symptoms with infections of the upper 
respiratory tract 

Charles G Sutherland, M B (Tor ) 


Differential Diagnosis between Primary Tumors and 
Tuberculosis of Lungs and Importance of Tuberculosis 
in Creating Precancerous Condition O Feuchttnger 
Ztschr f Tuberk 1937 77, 81-107 (Reprinted by 
permission from British Med Jour , April 24 1937 
p 65 of Epitome of Current Medical Literature ) 

The author discusses the etiology and differential 
diagnosis of carcinoma of the lung with special refer- 
ence to ten personal cases He finds no proof for the 
belief that tuberculosis and carcinoma cannot co exist, 
or for the theory that carcinoma arises necessarily from 
a precancerous condition occasioned by tuberculosis 
Only three of his casts had tuberculosis and in none 
of them was it associated in any wav with the carcinoma 
Ht suggests that when tuberculosis and tumor co exist 
this might occur because of a simultaneous appear- 
ance of both (very rarely ) because an old tuberculous 
lesion develops into a cancerous one (rarely), or more 
commonly because a latent or active tuberculosis turns 
to carcinoma or a carcinoma activates tuberculosis 
Tobacco appeared to have some significance, for seven 
of the author s patients w ere heavy smokers The ratio 
of men to women was S to 2, confirming the findings of 
other authors Heredity appeared to be significant for 
of four patients w.th a family history of cancer three 
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Failures in the past have been due to faulty technic 
The operation is recommended for those patients with 
pain, dilatation of the pelvis of the kidney and chronic 
infection or hemorrhage for which medical treatment 
has been unsuccessful Pyelography should be earned 
out before operation The technic of the procedure 
which is based on that of Surraco, is fully described and 
illustrated It consists of the exterionzation of the 
displaced kidney, examination of the junction of the 
pelvis and the ureter fixation of the kidney by means 
of linen sutures passed round the twelfth nb formation 
of a sling composed of renal capsule to support the 
kidney, and drainage and closure of the wound If 
displacement is bilateral intervention may be carried 
out on both sides during the same operation The 
patient should remain m bed for three weeks so that 
sound healing may take place 

Renal Tumor in a Displaced Kidney M Bernas 
com Bull et Mdm Soc Radiol M4d de France, 
February, 1937, 25, 155 

An enormous solid tumor extending from the left to 
the right iliac fossa and filling the latter was shown by 
pyelographj to originate in the left kidney which had 
been displaced to the right 

S Richard Beatti If D 


Calcified Hydatid Cyst of the Kidney Bernard P 
Goinard and Le Genissel Bull et Mini Soc Radiol 
Med de France, February, 1937 25, 145-147 
A case of calcified hydatid cyst of the lower pole of 
the kidney is presented, diagnosed by plain films and 
confirmed by pyelography and operation 

S Richard Beatti M D 


Importance of Respiration Pyelography m Diagnosis 
of Paranephritic Abscesses F Breuer Zentralbl f 
Chir March 20, 1937 <54, 083-680 (Repanted by 
permission from British Med Jour May 8 1937, p 75 
of Epitome of Current Medical Literature ) 

The author asks for trial of Hdgenfeldt s recently 
described device for the radiological detection of pen 
nephritic abscess after transvesical (or other) filling 
of the renal pelvis with an opaque substance two sue 
cessive radiographs are superimposed one being taken 
in full expiration, the other m fuU inspiration The 
healthy side shows the usual sinking of the kidney on 
inspiration in a case m which there is a permephntic 

abscess the image does not descend In one of Breuer s 

cases this procedure allowed of a definite early diagnosis 
in a fat subject Hdgenfeldt s method is also said to be 
of use in defining the connection or lack of connec 
tion of foreign bodies with the kidney 


(Reprinted by permission from British Med Jour 
Dee 19, 1936 p 102 of Epitome of Current Medical 
Literature ) 

The author points out that the most common type 
of dislocation of the patella is external Dislocation 
upward, downward or internally is rarely seen without 
some underlying pathologic condition There are two 
different forms that in which the dislocation is com 
plete when the patella has lost all contact with the 
anterior surface of the external condyle and the a 
complete type, when the patella leaves the anterior 
surface of the condyle only in full flexion There are 
many intermediate stages and recurrence is often seen, 
due to repeated trauma Congenital dislocation is 
usually associated with some pathologic condition of 
the knee such as genu valgum hypertrophy of the 
external condyle m cases m which the patella ligament 
is displaced laterally or when there is relaxation of the 
muscles and ligaments of the knee 

Discovery of the condition is made at different stages 
of development Sometimes a child refuses to walk 
has pain, or falls easily', in other cases the first symp- 
toms develop only after some trauma Treatment de- 
pends on the associated condition of the knee. In 
some instances in which the dislocation has not been 
noticed and the structure of the joint has accommodated 
itself so that little discomfort is felt surgical treatment 
would only aggravate the condition In cases of re- 
currence in which treatment is necessary the osteo- 
plastic method is recommended This consists of three 
procedures detachment of the tendon of the patella 
from the head of the tibia sliding this toward the inner 
side and freeing the outer border of the patella and 
the patellar ligament on the same side to allow of the 
displacement to the inner side. The loss of substance 
in the vastus exteraus is then replaced by a fascial 
graft The third procedure consists in the plication 
of the ligaments on the inner side and the vastus in 
ternus according to the method of Ugo Camera A 
case is reported of congenital dislocation of the patella 
of both knees in a boy of 1 1 Operative treatment was 
earned out on both sides and resulted in complete cure 
in the case of the right knee and considerable improve 
ment in the left 


THE LIPS 

Resistant Carcinomas of the Lip and Their Cure 
A Hrntze Strahlentherapie 1937 59 1 

Carcinoma of the lip may be cured by various raeth 
ods of treatment Recurrences usually start from a 
temporarily healed lesion although additional new pn 
mary foci are possible During 1 912-1932 the author 
observed 29 cases of resistant carcinoma of the hp 24 
had been treated by surgery and five by radiation In 
25 cases the cancer was in the lower lip and in four cases 


in the upper lip Six patients who had the first lesion 
THE KNEE JOIi removed surgically and the recurrence again removed 

Congenital and Recidivating Luxation of Patella surgically were all cured for periods of 15, 17 19 19 

Dr Hustinx. Le Scalpel Oct 31 1936 89, 23CH-2309 25 and 37 years respectively In 15 patients in whom 
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the primary lesion had been operated on, the recurrence 
was treated by irradiation in six of these the glands 
had been removed at the time of the first operation 
eight responded well to the treatment and became free 
from symptoms Of two patients with primary car- 
cinoma of the upper bp, one responded well to irradia- 
tion (treatment of recurrence) 

The author concludes that recurrent and resistant 
carcinoma of the lip is usually due to insufficient treat- 
ment of the primary lesion Radiation therapy, how- 
ever, has much to offer in the treatment of the recur- 
rences Numerous case reports are found throughout 
the article with good illustrations of lesions before and 
after treatment 

Ernst A Pohle, M D , Ph D 


THE LUNGS 

The Interpretation of Roentgenograms of the Lungs 
K Heckmann Munchen med Wchnschr , March 26 
1937, 84, 495-501 

The author proposes a brief review of the field He 
first discusses the optical problems involved It is 
demonstrated how shadows are cast on the film and the 
fact that a certain size is required before a shadow is pro 
duced, is noted The summation of the effect of a senes 
of small shadows as w miliary tuberculosis, is also men 
tioned, as well as the result of multiple shading from 
several penumbras To get best results, then, a small 
focus and great T F D is necessary this is located by 
the inverse square law and the loading capacity of 
the tube Intensifying screens, though they mul 
tiply the darkening of the film by about ten, are 
limited by their fuzziness To obviate this, ten 
supenmposed films may be sunultaneously exposed in 
cardboards, and a positive printed through all of them 
supenmposed, but this method is too expensive 

Of the normal markings, the tree like lung markings 
are caused mostly by the blood vessels Increased 
prominence in disease may occur in the vessels the 
bronchi or the lung substance or alveoli In vascular 
disease distinction is made between artenal and venous 
congestion the former being marked by pulsating hda, 
tortuosity of the para hilar markings and normal radi 
ability of the lungs while the latter is marked by large 
but not pulsatmg hila large but not tortuous para hilar 
vessels and diminished radiabihty of the lungs Ky 
mography may give supplementary information In 
mitral disease mixed forms occur the type predominat- 
ing depcndmg on the stage of compensation The 
bronchial tree plays but a small role in the picture of the 
normal and pathologic lung While the lung paren- 
chyma takes part in practically all changes in the lung 
it is seldom primarily affected 

Then he considers diseases producing shadows 
through replacement of an in the alveoli for example 
atelectasis The focal atelectasis of bronchitis and in- 
flammatory exudates in the bronchi are considered such 
as pneumonia Localization is discussed and the 
diminution of volume of the involved lobe mentioned 


The possibility of confusion with encapsulated inter- 
lobar effusion is discussed and interlobar effusion and 
thickening m general considered Oblique anterior 
projections are advocated for the study of such effusions, 
etc in. the major fissure Carcinoma is mentioned, and 
the rule that in atelectasis a small hilar carcinoma 
should be suspected is drawn The article is well 
illustrated 

L G Jacobs, M D 


Roentgen Therapy for Bronchiectasis Maunce Berck 
and William Hams Jour Am Med Assn , Feb 13 
1937, 108, 517-522 

Roentgen therapy has been employed for a great and 
protean variety of pulmonary inflammatory diseases 
In small dosage it was employed by several different 
workers for unresolved pneumonia” and ‘chronic pul- 
monary suppuration” with varying and, for the most 
part indifferent results Experience with small dosage 
in their radiotherapy department demonstrated to the 
authors a total failure of effect m bronchiectasis 

The authors describe the deliberate and successful 
use of roentgen therapy in large dosage as the sole treat- 
ment of chrome secreting bronchiectasis This resulted 
in great symptomatic improvement in a considerable 
proportion of then cases 

Follow up examination over a period of two years m 
those cases in which there was improvement has shown 
no recurrence of symptoms with infections of the upper 
respiratory tract 

Charles G Sutherland M B (Tor ) 


Differential Diagnosis between Primary Tumors and 
Tuberculosis of Lungs and Importance of Tuberculosis 
in Creating Precancerous Condition O Feuchtinger 
Ztschr f Tuberk , 1937, 77, 81-107 (Reprinted by 
permission from British Med Jour April 24 1937 
p 65 of Epitome of Current Medical Literature ) 

The author discusses the etiology and differential 
diagnosis of carcinoma of the lung, with special refer- 
ence to ten personal cases He finds no proof for the 
belief that tuberculosis and carcinoma cannot co-exist 
or for the theory that carcinoma arises necessarily from 
a precancerous condition occasioned by tuberculosis 
Only three of his cases had tuberculosis, and in none 
of them was it associated in any way with the carcinoma 
He suggests that when tuberculosis and tumor co-exist 
this might occur because of a simultaneous appear- 
ance of both (very rarely), because an old tuberculous 
lesion develops into a cancerous one (rarely), or more 
commonly because a latent or active tuberculosis turns 
to carcinoma or a carcinoma activates tuberculosis 
Tobacco appeared to have some significance for seven 
of the author’s patients w ere heavy smokers The ratio 
of men to women was 8 to 2 confirming the findings of 
other authors Heredity appeared to be significant for 
of four patients with a family history of cancer three 
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had cancer of the lung Etiologte factors mentioned 
by other authors — for example, dust, profession, habi- 
tat, avitaminosis, war conditions, etc — were not found 
in Feuchtinger’s cases He admits that the differen- 
tial diagnosis is difficult, but maintains that diagnosis 
is possible in 60 per cent in the first and 80 per cent in 
the later stages of the disease 

X ray examination, bronchoscopy, and exploratory 
thoracotomy yield the best results in differential diag- 
nosis In the history the presence of possible etiologic 
factors especially occupational ones may help Physi- 
cal examination rarely allows of differentiation between 
cancer and tuberculosis (all ten cases had been diag- 
nosed as tuberculous) Tbe presence or absence of 
tubercle bacilli in the sputum does not exclude the 
occurrence of cancer, but bloody sputum in the absence 
of tubercle bacilli in elderly persons is strong presump 
tive evidence of cancer Tumor cells are only rarely 
found in the sputum Hematologic and serologic tests 
are of value only m conjunction with other evidence 
Increasing pain and dyspnea in the thorax after tapping 
of a pleural exudate is in the author's opinion, very 
suggestive of the existence of carcinoma 


Diagnosis and Treatment of Primary Cancer of the 
Lung A C Christie British Jour Radiol March 
1937, 10 , 141-158 (Reprinted by permission from 
British Med Jour , May 8, 1037, p 75 of Epitome of 
Current Medical Literature ) 

The author first discusses the diagnosis and the 
differential diagnosis of the primary carcinoma of the 
lung from the general clinical and special radiological 


points of view Recent statistics have proved that 
carcinoma of the lung is very frequent, more frequent, 
for example than carcinoma of the esophagus. Surgi 
cal treatment, whether lobectomy or pneumonectomy, 
has had some successes There appears to be no room 
for pre-operative irradiation treatment but post-opera 
tive irradiation is useful in certain cases. Whenirradia 
tion treatment alone is applied, high filtration— at 
least 2 mm of copper — should be used, and treatments 
given every day for from sixty to seventy days through 
small fields until a total dose of 12,000 r units is reached 
These large doses are certain to result in an x ray 
pleuropneumomtis, but this should not deter the 
radiologist from giving an adequate dose. 


Air filled Cyst of the Lung R. O Tanguy Bull 
et Mim Soc Radiol Mid de France, February, 1937 
25, 163-165 

Discussing briefly the cluneal and radiologic findings, 
the author presents a case of solitary cyst of the lung 
replacing the left upper lobe above the level of the fifth 
nb anteriorly 

S Richard Beatty M D 


A Case of Lung Stones Thiodet and Bertrand Guy 
Bull et Mem Soc Radiol Mid de France, February, 
1037, 25, 165 166 

Roentgenographs of a case with multiple calcifica 
tions in the lung parenchyma before and after the 
patient expectorated one or more stones ’ show 
diminution in the number of calcified nodules. 

S Richard Beatty, M D 
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CLASSIFICATION OF MAMMARY CARCINOMAS TO INDICATE PREFERABLE 

THERAPEUTIC PROCEDURES 1 

By U V PORTMANN, M D , Cleveland Clime Cleveland, Ohio 


T is often difficult, if not impossible, to 
evaluate the different therapeutic pro- 
cedures which have been employed m 
the treatment of mammary carcinomas 
because but few statistical reports are 
based upon senes of cases classified either 
from clinical or pathologic aspects This 
point has been illustrated on several oc- 
casions by a table which I compiled 
from the reports of many surgeons about 
the results which they have obtained by 
operations dunng the past 20 years (Table 
I) The five-year survival rates vary 


TABLE X — SURGICAL CURABILITY OF CANCER 
OF THE BREAST FIVE-YEAR SURVIVALS 

Author 

Lee and Cornell 
Rohm 
Lindner 
Smith 
Gibson 

Hartmann and 
Bergeret 
Grassmayer 
Tichj 

Schwarzkopf 
Neber 
Torgue 
BrattstrSm 
Broestrdm 
Bunts 
Sadlier 
Dahl 
Jennings 
Harrington 
Grecnough 
Perthes 
Gernade 
Lehmann 

Mean average =» 2S 0 per cent 


Per 


Per 

cent 

Author 

cent 

15 0 

Faure 

28 2 

15 9 

Hoffmann 

28 5 

17 0 

Halsted 

28 9 

17 0 

Buchanan 

29 0 

IS 0 

Black 

30 0 


Deelman 

30 6 

19 0 

Brame and Massie 

31 0 

20 3 

Morton 

31 0 

20 9 

Lmdenberg 

31 4 

21 0 

Stein thal 

33 3 

21 0 

Moschocowitz el al 

34 0 

22 0 

Schoute and 


23 0 

Orbaan 

35 9 

23 0 

White 

36 0 

24 1 

Iselw 

36 4 

24 3 

Smith and Bartlett 

37 0 

24 5 

Cnle 

37 4 

25 0 

Peck and White 

39 1 

25 S 

Judd 

39 S 

27 0 

Mills 

39 S 

27 7 

Pnmrose 

44 4 

2S 0 

Wratz 

48 5 

2S 0 

Watson Cheyne 

52 1 


1 Presented before the Radiological Society of North 
America at the Twenty second Annual Meeting Cin- 
cinnati Nov 30-Dec 4 1930 
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from 15 to over 50 per cent, and the mean 
average is about 28 per cent Such a 
wide variation m the results obtained by 
indisputably competent surgeons from 
well accredited hospitals and clinics may 
indicate that different surgeons may have 
selected for operation patients with dif- 
ferent types of carcinomas and that those 
who report comparatively low survival 
rates operated upon patients with more 
advanced disease than did these reporting 
the higher rates This explanation of the 
variations is probably correct because each 
surgeon had the same anatomical limita- 
tions, and the types of surgical procedures 
used probably would not generally vary a 
great deal 

It is just as difficult to draw conclusions 
about the effectiveness of irradiation in the 
treatment of mammary carcinoma when 
the eases are not classified In addition, 
many reports which compare the results 
secured in irradiated and non-irradiated 
cases are made by individuals who are not 
well informed about radiological proce- 
dures, and usually they have not taken 
into consideration when, why, or how ir- 
radiation was administered 

When the results of treatment are re- 
ported, especially from a prognostic stand- 
point, the importance of classifying malig- 
nant diseases on some generally acceptable 
basis is illustrated by the advantages which 
have come from grouping cases of car- 
cinoma of the uterine cervix When good 
results m the treatment of carcinomas of 
the cemx were first reported by radiolo- 
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gists there was considerable skepticism 
among surgeons and even animosity to- 
ward radiological procedures This led 
to the classification of cases m order that 
operative results might be compared on 
an equitable basis with results obtained 
by radiological methods A number of 
years ago the American' College of Sur- 
geons adopted a classification which has 
proved quite satisfactory and has been 
generally accepted in this country, be- 
cause those who used it knew what each 
different group represented, and there 
was mutual understanding Furthermore, 
it was applicable for prognostication and 
for the equitable comparison of different 
methods of treatment It will be recalled 
that this classification for carcinoma of the 
cervix is based upon the stage of the dis- 
ease or its extent at the time of treatment 
Peculiarly enough, no such plan has yet 
been accepted for the classification of cases 
of mammary carcinoma I believe that 
it would be advantageous to adopt some 
plan for grouping cases of mammary car- 
cinoma so that, in the future, better in- 
formation will be available upon which to 
base prognosis and to indicate what thera- 
peutic procedures have been found to be 
preferable as well as to establish greater 
uniformity in publications about com- 
parative results Such a classification 
might be based upon a correlation of 
the interrelated clinical and pathologic 
aspects of the disease 

I would like to discuss some of the meth- 
ods which already have been suggested 
for classifying mammary carcinomas 
Pathologists have attempted to classify 
carcinomas of the breast according to 
histogenesis and morphology As far as 
histogenesis is concerned, it must be con- 
ceded that all carcinomas originating in 
the mammary gland itself must develop 
in or from the epithelial cellular elements 
of the lacteal duct system There may be 
other carcinomas which affect the mam- 
mary gland secondarily but which do not 
originate in gland structures However, 
some carcinomas which originate m one 
part of the mammary duct system vary m 


morphology from others of s imilar origin, 
and many carcinomas which apparently are 
of a certain anatomical derivation may 
present quite different histologic character- 
istics in different areas of the tumor There- 
fore, since classifications of m amma ry car- 
cinomas on the basis of histogenesis alone 
are fallible, pathologists are forced to dis- 
tinguish them by applying descriptive ad- 
jectives to characterize differences m the 
histologic appearances This often results 
m confusion when the clinician tries to 
interpret physical manifestations or the 
clinical course m accordance with these 
various adjectives which describe mor- 
phology but give no intimation of the ex- 
tent of the disease 

The eminent authority m pathology, Dr 
James Ewing (1), has recently suggested 
the following classification for mammary 
carcinomas 

1 Adenocarcinoma arising in cysts, 

2 Mucous or gelatinous carcinoma, 

3 Duct carcinoma 

(a) Localized duct carcinoma co 
medo-carcinoma, 

(b) Diffuse duct carcinoma, 

4 Paget’s disease, 

5 Carcinoma arising on chronic mastitis, 

6 Sweat-gland cancer, 

7 Inflammatory carcinoma, 

8 Histologic designations 
(a) Medullary carcinoma, 
l b ) Scirrhous carcinoma, 

(c) Fibrocarcinoma, 

(d) Carcinoma en cmrosse , 

(e) Carcinoma simplex 

In this plan an attempt is made to es- 
tablish a classification of mammary car- 
cinomas according to histogenesis, but this 
proves to be too difficult, and therefore, 
terms employed to specify histogenesis are 
intermingled with clinical terminology and 
adjectives describing morphology For ex- 
ample, the words “mucous” and “gelati- 
nous” are descriptive adjectives, yet “muc- 
ous or gelatinous carcinoma” is given indi- 
vidual identity in this classification, al- 
though either adenocarcinoma, arising in 
cysts, or duct carcinoma, otherwise quite dif- 
ferent morphologically and histogerucally, 
may produce intracellular mucus or gelatin 
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Paget’s disease is classed as a carcinoma, 
yet this condition of the mpple which Paget 
first described apparently may be benign 
at one time and malignant at another, 
hence, a clinical term is apphed as if it were 
a pathologic entity The same apphes to 
carcinoma en cutrasse This is a clinical 
description meaning that a malignant proc- 
ess has extended around the trunk, which 
is probably not a characteristic of only one 
morphologic type “Sweat-gland cancer” 
may or may not be primarily a mammary 
gland carcinoma yet it may affect the breast 
and there often is uncertainty as to its his- 
togenesis There also may be some dis- 
pute about “inflammatory carcinoma” as 
an entity because different morphological 
types of ma mm ary carcinomas apparently 
may present clinical manifestations which 
conform to the classical chmcal definition 
of inflammation, namely, pain, beat, red- 
ness, and swelling 

Such a classification may be eminently sat- 
isfactory for pathologists, but I beheve that 
classifications which arebased on our present 
knowledge of histogenesis, histologic char- 
acteristics, or the cytology of neoplasms 
cannot be apphed clinically with satisfac- 
tion and consistency to establish prognosis 
or indicate therapeutic procedures for dif- 
ferent types of growth The principal ob- 
jections are that tumors of apparently the 
same origin may present one or several 
different types of morphology, and there 
is no way to determine with accuracy the 
anatomical extent of the disease by the 
histologic characteristics of a neoplasm 
In addition to the commendable efforts 
of pathologists to classify m amm ary car- 
cinomas according to histogenesis or mor- 
phology, some have been interested in 
grouping or grading them according to vari- 
ation in some of their histologic characteris- 
tics which may mdicate differences in 
degrees of differentiation or anaplasia 
and, therefore, differences in degree of 
malignancy This idea was suggested as 
early as 1S93 by David P von Hausemann 
(2) who taught that the degree of anaplasia 
of neoplastic cells was an index of the de- 
gree of malignancy and was of prognostic 


significance Other suggestions about his- 
tologic characteristics which might in- 
dicate the degree of anaplasia have been 
described and advocated as a basis for classi- 
fications or grading of neoplasms C D 
Haagensen (3) recently collected 15 such 
suggestions from the medical literature and 
apphed each to a remarkably well organ- 
ized and controlled senes of cases of mam- 
mary carcinomas He found that only six 
histologic charactenstics had prognostic 
significance, and he tabulated them in the 
following manner 

1 Papillary character ongin in a cyst 
formed in a duct, 

2 Comedo character growth mainly in 
ducts, often with central necrosis, 

3 Adenoid arrangement of cells 

(a) Marked, 

(b) Slight, 

(c) Absent, 

4 Variations in size and shape of nuclei 

(a) Slight, 

(b) Moderate, 

(e) Marked, 

5 Number of mitoses 

(a) Few, 

( b ) Moderate, 

(c) Numerous, 

6 Gelatinous degeneration 

If we attempt to classify mammary car- 
cinomas on the basis of differences m mor- 
phology or histologic characteristics, it 
must be done after removal of the tissues 
and not on the basis of any chmcal infor- 
mation, and again we encounter descriptive 
adjectives and also uncertainty among 
different individuals as to the degrees of 
anaplasia m any one neoplasm and even di- 
vergent opinions about different areas in a 
single tumor As a result of his studies, 
Haagensen concluded that histologic grad- 
ing “is only an approximation, and a rough 
one at that” and “should not be regarded 
as m any sense competing with chmcal data 
bearing on prognosis to whichit is, of course, 
subordinate m importance ” In discussing 
this presentation, Dr Ewing evidently con- 
curred m this opimon He said “When 
it comes to predicting what will happen to 
a patient, certainly no pathologist and no 
clinician will ever say that histological grad- 



392 


RADIOLOGY 


gists there was considerable skepticism 
among surgeons and even animosity to- 
ward radiological procedures This led 
to the classification of cases in order that 
operative results might be compared on 
an equitable basis with results obtained 
by radiological methods A number of 
years ago the American College of Sur- 
geons adopted a classification which has 
proved quite satisfactory and has been 
generally accepted in this country, be- 
cause those who used it knew what each 
different group represented, and there 
was mutual understanding Furthermore, 
it was applicable for prognostication and 
for the equitable comparison of different 
methods of treatment It will be recalled 
that this classification for carcinoma of the 
cervix is based upon the stage of the dis- 
ease or its extent at the time of treatment 
Peculiarly enough, no such plan has yet 
been accepted for the classification of cases 
of mammary carcinoma I believe that 
it would be advantageous to adopt some 
plan for grouping cases of mammary car- 
cinoma so that, in the future, better in- 
formation mil be available upon which to 
base prognosis and to indicate what thera- 
peutic procedures have been found to be 
preferable as well as to establish greater 
uniformity m publications about com- 
parative results Such a classification 
might be based upon a correlation of 
the interrelated clinical and pathologic 
aspects of the disease 

I would like to discuss some of the meth- 
ods which already have been suggested 
for classifying mammary carcinomas 
Pathologists have attempted to classify 
carcinomas of the breast according to 
histogenesis and morphology As far as 
histogenesis is concerned, it must be con- 
ceded that all carcinomas originating m 
the mammary gland itself must develop 
in or from the epithelial cellular elements 
of the lacteal duct system There may be 
other carcinomas which affect the mam- 
mary gland secondarily but which do not 
originate in gland structures However, 
some carcinomas which originate in one 
part of the mammary duct system vary m 


morphology from others of similar origin, 
and many carcinomas which apparently are 
of a certain anatomical derivation may 
present quite different histologic character- 
istics in different areas of the tumor There- 
fore, since classifications of mammary car- 
cinomas on the basis of histogenesis alone 
are fallible, pathologists are forced to dis 
tinguish them by applying descriptive ad- 
jectives to characterize differences in the 
histologic appearances This often results 
in confusion when the clinician tries to 
interpret physical manifestations or the 
chmcal course m accordance with these 
various adjectives which describe mor- 
phology but give no intimation of the ex- 
tent of the disease 

The eminent authority in pathology, Dr 
James Ewmg (1), has recently suggested 
the following classification for mammary 
carcinomas 

1 Adenocarcinoma arising m cysts, 

2 Mucous or gelatinous carcinoma, 

3 Duct carcinoma 

(a) Localized duct carcinoma co- 
medo-carcinoma, 

(b) Diffuse duct carcinoma, 

4 Paget’s disease, 

5 Carcinoma arising on chronic mastitis, 

6 Sweat-gland cancer, 

7 Inflammatory carcinoma, 

S Histologic designations 

(a) Medullaiy carcinoma, 

(b) Scirrhous carcinoma, 

(c) Fibrocarcinoma, 

d) Carcinoma en cuirasse, 

e ) Carcinoma simplex 

In this plan an attempt is made to es 
tablish a classification of mammary car- 
cinomas according to histogenesis, but this 
proves to be too difficult, and therefore, 
terms employed to specify histogenesis are 
intermingled with clinical terminology and 
adjectives describing morphology For ex- 
ample, the words “mucous” and “gelati- 
nous” are descriptive adjectives, yet “muc- 
ous or gelatinous carcinoma” is given indi- 
vidual identity in this classification, al- 
though either adenocarcinoma, arising in 
cysts, or duct carcinoma, otherwise quite dif- 
ferent morphologically and histogemcally, 
may produce intracellular mucus or gelatin 
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entirely different category from those in 
which there is any degree of axillary in- 
volvement, and that this can be ascertained 
only after careful search and microscopic 
examination 

Another interesting and ingenious 
method of classifying mammary carcino- 
mas, especially for prognostic purposes, was 
suggested by B J Lee and J G Stuben- 
bord (5) 



Weighting 

Factor 

Gradation 

Factor 

Age 

A = 2 

Over 55 =1 

Ag 41-55 = 2 

40 or under = 5 

Lactation 

L = 3 

Absent = 0 

Lg Present = 3 

Slow = 1 

Rate of 
Growth 

R = 4 

Rg Moderate = 2 

Rapid - 4 

Small, 3 cm = 1 

Extent of 
Disease 

E = 5 

Eg or less 

Large = 2 

Nodes present = 4 


C I M = 2Ag + 3Lg + 4Rg + 5Eg 


Grade A — C MI = 11 to 25 — relatively be- 

mgn 

Grade B — C MI =26 to 39 — moderately 

malignant 

Grade C — C MI =40 to 55 — highly malig- 
nant 

This scheme is estabhshed on certain 
clinical findings to which numerical eval- 
uations are assigned, according to what ex- 
perience has proved may be their relative 
significance m prognosis A summation 
of these values, in any case, places it in one 
of three grades or groups, each of which has 
a different total valuation 

According to this plan of classification, 
it is apparently assumed that a definite diag- 
nosis of mammary carcinoma is already 
estabhshed, but to distinguish between be- 
nign and malignant tumors m the breast is 
not always easy 

We also find in this plan several variables 
and some factors which depend upon the 
personal history rather than definite physi- 
cal evidences of the disease, and therefore 
the method is subject to criticism 
The first weighting factor employed is 


based upon the age of the patient, and the 
corresponding gradation values are appar- 
ently estabhshed upon the theory that 
the younger the patient the more malignant 
a carcinoma will prove to be, because the 
ages under 40 are given a relatively very 
high value compared with the values given 
to ages of 55 or over It must be conceded 
that mammary carcinomas usually appear 
to grow more rapidly m younger rather than 
in older women However, given two pa- 
tients, one under 40 and one over 55, each 
with a localized carcinoma of the same size 
and without metastases, the prognosis for 
each will be exactly the same if each tumor 
can be removed completely, that is, both 
patients probably will survive In other 
words, it is the extent of the disease at the 
time of treatment that is of prime impor- 
tance rather than the age of the individual, 
other factors bemg the same 

Experience seems to indicate that the 
second weigh ting factor, lactation, has some 
bearing upon the rate of dissemination of 
mammary carcinomas, yet if malignant 
neoplasms can be removed completely from 
a lactatmg breast before they have extended 
outside the gland, the prognosis is just as 
good as m a quiescent organ But, unfor- 
tunately, the neoplastic processes that de- 
velop in the breast at the time of pregnancy 
are usually considered to be associated with 
certain phases of the physiologic activity of 
the gland and the neoplastic process may 
be overlooked by both patient and phy- 
sician until the growth has had tune to be 
widely disseminated and the patient is m a 
hopelessly incurable condition Lactation 
may be of significance when present but 
is of very httle significance when absent 
Accordmg to our experience, carcinoma has 
occurred in lactatmg breasts m much less 
than 2 per cent of all cases 

The thud weighting factor of rate of 
growth depends to a great extent upon the 
history, or tune at which the patient th inks 
she discovered the tumor, and her own es- 
timation of the rate at which it enlarged 
This is seldom conclusive or even satis- 
factory evidence 

The fourth weighting factor concerns 
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mg will give us the information that can be 
obtained from the clinical index ” 

It must be apparent that one of the chief 
difficulties which will be encountered m 
classifying carcinomas according to then- 
degrees of differentiation from a prognostic 
standpoint, will be due to the fact that 
some patients with histologically highly 
malignant anaplastic but localized neo- 
plasms which are completely removed, sur- 
vive while others with much less malignant 
and differentiated growths succumb to the 
disease This can be explained only on the 
basis of differences in the extent of the dis- 
ease in each instance Therefore, un- 
fortunately, we cannot depend upon these 
microscopic evidences as a basis for satis- 
factorily classifying cases of mammary car- 
cinoma m order to indicate the prognostic 
or the preferable therapeutic procedures, 
although when the degree of anaplasia in a 
neoplasm can be ascertained, the rate at 
which dissemination may take place may 
be indicated 

These considerations lead us to contem- 
plate the possibility of classifying cases of 
mammary carcinoma solely on the basis of 
information obtained about the extent of 
the disease by clinical examinations 

Several methods for classifying cases of 
mammary carcinoma on purely cluneal 
findings have been published Perhaps 
one of the first which was favorably re- 
ceived was that of C F Steinthal (4) who 
grouped a senes of cases in the following 
manner 

Group I Those having a tumor, appar- 
ently growing very slowly, and measuring 
only a few centimeters in diameter, entirely 
confined to the mammary gland, the skin 
is not yet attached and the axillary nodes 
are few m number and are first discerned 
only at operation 

Group II Those with definitely growing 
tumors which, after remaining stationary 
for some time, begin to increase in size, 
the skin becomes adherent, and nodes in 
the a xilla are definitely demonstrable 

Group III Those in which a large part 
of the mammary gland has become in- 
volved, the tumor has invaded-the skin and 


underlying structures, and frequendy the 
supraclavicular nodes are also involved 
A few criticisms of the method may be of- 
fered In Group I are tumors “apparently 
growmg very slowly ” Unfortunately, the 
rate of growth, especially of small tumors in 
the breast, often is very difficult to deter- 
mine with satisfactory accuracy because 
conclusions must be based upon the notori- 
ously inaccurate observations and igno- 
rance of most women about their anatomy 
In many cases clinicians have reason to be- 
lieve that a breast tumor has existed much 
longer than can be determined from the 
personal history Secondly, the size of a 
tumor is no indication of the extent of the 
disease because not infrequently distant 
metastases will be found from tumors that 
are “only a few centimeters in diameter,’’ 
and large tumors may not metastasize until 
relatively late Thirdly, some cases are in- 
cluded in this group m which “the axillary 
nodes are few in number and are first dis- 
cerned only at operation ” The presence 
of axillary metastases contradicts the pre- 
vious postulate that the disease should be 
“entirely confined to the mammary gland ” 
Experience indicates, and I hope to dem- 
onstrate, that when a mammary car- 
cinoma has extended to the axillary nodes 
m any degree, the condition is less favor- 
able than if the growth is still localized en- 
tirely within the breast 
In addition, in Stemthal’s Group II we 
find again that difficulty of deciding about 
the rate of growth of a tumor and of ascer- 
taining if "nodes in the axilla are definitely 
demonstrable ” On the basis of our studies 
and the reports of others, I believe that axil- 
lary metastases will be found in from 70 to 
lb per cent of all cases In our senes, then- 
presence was definitely demonstrable clini- 
cally in only about half of those patients 
who had them Also, there may be uncer- 
tainty about axillary involvement in many 
cases even after gross examination of tis- 
sues removed at operation and not infre- 
quently microscopic e x a min ation gives the 
only reliable confirmation Therefore, 1 
believe that when there are no axillary 
metastases, cases should be placed m an 
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It is obvious that usually it would be 
difficult— if not impossible— to distinguish 
our Group I from our Group II cases by 
physical evidences alone But on the other 
hand, cases that would be classed in either 
of these two groups can usually be dis- 
tinguished from Group III cases by cluneal 
manifestations which are not so obscure 
These will be discussed in greater detail 
later 

In order to illustrate the applicability of 
this classification to a large senes of cases 
of mammary carcinoma, I would like to 
discuss our expenences to show (1) the rela- 
tive proportion of cases in each group, 


elude that approximately 30 per cent of 
women with mammary carcinoma have no 
axillary metastases (Group I, 29 4 per cent), 
that one-quarter (Group II, 25 9 per cent) 
have axillary metastases with still localized 
movable tumors, that almost one-half have 
advanced carcinomas (Group III, 44 7 per 
cent), and that about 70 per cent of all 
patients have axillary metastases or even 
more extensive disease by the time they 
appear for operation (Group II plus 
III) No doubt the same relative propor- 
tions would be found m any large senes of 
cases, as indicated by the reports in the 
literature that from 70 to 75 per cent of all 


TABLE II — CARCINOMA OF THE FEMALE BREAST 
Primary operations by Dr George Cnle 1895-1931 


Number of cases 
Unclassifiable 
Classified 
Group I 
Group II 
Group IH 

Group II plus Group III (with axillary metastases) 


ALL CASES 

{Courtesy of Dr Allen Graham ) 

Operation Plus 
Operation Only Roentgen Ther- 
Non-irradiated apy Irradi- 


Total Cases 


Series 

ated Senes 

No 

Per cent 

No 

Per cent 

No 

Per cent 

405 


170 

42 0 

235 

58 0 

32 

8 0 

27 

16 0 

5 

2 0 

373 

92 0 

143 

84 0 

230 

99 8 

110 

29 4 

52 

36 3 

58 

25 2 

96 

25 9 

26 

18 2 

70 

30 4 

167 

44 7 

65 

45 5 

102 

44 4 

263 

70 6 

91 

63 7 

172 

74 8 


1 Exclusive of Paget's disease, sweat gland cancer papillary carcinoma, sarcoma. 


TABLE m —CLASSIFIED TRACED CASES FOR COMPARISON OF RESULTS 


Irradiated senes post-operative prophylac- 
tic roentgen therapy (1922-1931) 

Non irradiated senes operation only 
Totals 


Total 

Cases 

Group I 

Group II 

Group III 


No 

Per cent 

No 

Per cent 

No Per cent 

69 

21 

21 2 

37 

37 3 

41 41 5 

85 

21 

24 7 

23 

26 0 

41 48 3 

184 

42 

22 8 

60 

32 6 

82 44 6 


and (2) the difference in the prognosis 
for each group on the basis of the thera- 
peutic procedures employed 

I will use 405 cases of mammary car- 
cinoma which were pnmanly operated 
upon by Dr George Crile between 1S95 
and 1930, inclusive, and classified by Dr 
Graham (Table II) The records were 
complete enough so that 92 per cent could 
be classified Of these classifiable cases, 
29 4 per cent were placed m Group I, 25 9 
per cent m Group II, and 44 7 per cent in 
Group III 

Therefore, if we may use this expenence 
as a basis for generalization, we may con- 


patients with mammary carcinoma have 
been found to have axillary metastases 
Obviously, each of our groups has a dif- 
ferent prognosis This will be illustrated by 
two senes of Dr Cole's cases that I have 
studied in order to make a com panson be- 
tween one senes in which operation was 
the only treatment and another to which I 
gave roentgen therapy post-operatively 
I will call the first senes the non-irradiated 
group and the other the irradiated group 
It is to be noted that his companson will 
be based on two senes of traced cases of 
mammary carcinoma m winch only one 
surgeon operated upon each patient, and 





396 


RADIOLOGY 


the extent of the disease and this is es- 
tablished, first, upon a tumor size of 
three centimeters less or more, and second, 
upon the presence of axillary nodes I be- 
lieve that it seldom is possible to estimate 
the dimensions of a tumor m the breast 
with accuracy by clinical examination m 
comparison to its actual size and certainly 
not within two centimeters Also, very 
large carcinomas may occur in the breast, 
especially of the type which originate m 
papillary cysts, without any evidence what- 
soever that the disease has extended outside 
the mammary gland, and complete removal 
will apparently cure the patient On the 
other hand, carcinomas less than three centi- 
meters in diameter may-have metastasized 
before they are discovered The question of 
the presence or absence of involvement of 


certain manifestations of the extent of 
the disease and the prognosis m individual 
cases could be based on these findings (0) 

I employed a similar classification m study- 
ing and comparing the results obtained m 
a senes of these cases in which operation was 
the only treatment and in another senes 
m which post-operative roentgen radiation 
was given (7) However, I divided thecases 
into only three groups, the difference being 
that Dr Graham made a separate group of 
those with histologic evidence of malignancy 
but without gross tumor in the breast and 
no axillary metastases, while I, for the sake 
of simplicity, included m one group such 
cases as well as those in which tumor was 
also present in, the breast without axillary 
metastases The classification is arranged 
as follows 


the axillary nodes has previously been dis- 
cussed, but I may repeat that the presence 
of axillary metastases can be predetermined 
in only about one-half the patients who 
have them 

I am fully aware that any method for 
classifying mammary carcinomas is sub- 
ject to criticism, yet I am bold enough to 
suggest still another which is based upon 
both clinical and pathological evidences of 
the extent of the disease We have found. 
this method to be practical for the mter- 


Grotip I 

(a) Tumor definitely localized in the breast 
and movable, 

( b ) Skill not involved, 

(c) Metastases not present m axillary lymph 
glands 

Group II 

(a) Tumor localized in the breast and mov- 
able, 

(b) Skin not affected (or only very slightly 
edematous or ulcerated) , 

(c) Metastases present m axillary lymph 
glands but few involved 


pretation of the extent of the disease as 
determined by physical examination, it 
indicates the prognosis with satisfactory 
consistency, and it is especially useful in 
obtaining uniformity m a statistical re- 
view of cases I would like to discuss this 
classification also as a means of indicating 
what therapeutic procedures I think are 
preferable for different groups of patients 
according to our modem concepts of the 
treatment of malignant diseases, bv making 
deductions from our own senes of cases 
This classification was developed when 
Dr Allen Graham, pathologist at the 
Cleveland Clinic, made a very thorough 
study of all cases of mammary carcinoma 
operated upon by the members of our sur- 
gical staff He arrived at a very definite 
conclusion, namely, that these cases could 
be divided m to four groups according to 


Group III 

(а) Tumor diffusely involving the breast, 

(б) Skin involved (edematous, ulcerated), 
multiple nodules, 

(c) Metastases to numerous axillary lymph 
glands or to other tissue (supraclavicu- 
lar nodes, lungs, bones, etc ) 

Thisplari includes both clinical and patho- 
logical findings about the anatomical ex- 
tent of the disease We have found that it 
is necessary to take these two aspects into 
consideration because physical examination 
will reveal the presence of axillary meta- 
stases in only about one-half the cases in 
which they are present, and therefore 
a pathologist’s examination is essential be- 
cause the prognosis and indications for 
therapeutic procedures must depend upon 
thm complete information about the extent 
of the disease 
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TABLE TV — KNOWN FIVE-YEAR RESULTS IN 
85 NON-IRRADIATED CASES AND 85 SELECTED 
IRRADIATED CASES 


(All Groups Equal Results by Percentages) 


Number of cases 

Non lrrad 

Group Group Group 

I II III 

21 23 41 

All 

Cases 

85 

Irrad 

21 

23 

41 

85 

Lost or died of cause 
other than cancer 
under 5 years 

Non irrad 

23 7 

8 7 

12 2 

14 1 

Irrad 

14 3 

8 7 

9 7 

10 6 

Remaining for estimate 
of 5-year known re- 
sults 

Non-irrad 

70 3 

91 3 

87 8 

85 9 

Irrad 

85 7 

91 3 

90 3 

89 4 

Known dead of cancer 
within 5 years 

Non irrad 

0 

47 5 

97 3 

61 6 

Irrad 

6 5 

23 8 

91 9 

52 6 

Known survived or dead 
with cancer after 5 
or more years 

Non irrad 

0 

4 7 

2 7 

2 7 

Irrad 

0 

4 8 

8 1 

5 2 

Known survived with- 
out cancer 5 or 
more years 

Non irrad 

100 0 

47 6 

0 

35 6 

Irrad 

94 5 

71 4 

0 

42 2 

Known survived with or 
without cancer 5 or 
more years 

Non irrad 

100 0 

52 4 

2 7 

38 3 

Irrad 

94 5 

70 2 

S 1 

47 4 


nodes will survive for five or more years af- 
ter radical operation alone, and that roent- 
gen irradiation cannot benefit them because 
all the disease has already been removed 
The results obtained in our Group II 
irradiated senes may be used to illustrate 
the prognosis from the treatment of pa- 
tients with localized movable tumors m 
the breast but with only a few axillary 
lymph nodes showing metastases We 
found m the senes having operation alone 
that almost half (47 6 per cent) were free 
from demonstrable evidence of cancer and 
a httle more than half (52 4 per cent) still 
survived five or more years with or without 
evidence of their disease When these re- 
sults are compared with our irradiated 
Group II cases m which the disease was 
present to the same extent we find 71 4 
per cent are free from demonstrable evi- 
dences of cancer and about three-quarters 
of them (76 2 per cent) are still surviving 


five or more years with or without evi- 
dences of them disease 

It seems justifiable to conclude from this 
study of our Group II cases that about half 
the patients with carcinomas localized m 
the breast but with even a moderate degree 
of axillary metastases will survive five or 
more years if operation is the only treat- 
ment but, if roentgen irradiation is given 
after operation, more of them will survive 
for the same period of time 

This observation about Group II cases 
is in distinct contrast to the results ob- 
tained in the Group I senes in which axillary 
metastases were absent and the prognosis 
was almost certain cure by operation alone 
Apparently the explanation of the benefits 
from irradiation in the Group II cases is 
not that more of these patients are defi- 
nitely cured, but that their fives are pro- 
longed by the treatment This was proven 
in a year-to-year study of the survival rates 
m each of our senes- Jt was found that 
the percentage of non-irradiatecb.patients 
surviving in each yearly penod after opera- 
tion alone was about the same as the per- 
centage of irradiated patients surviving in 
the next succeeding year This indicated 
that the treatment extended the average 
life expectancy of the patients in Group II 
at least one year 

I have stated that it is not always pos- 
sible to distinguish between our Groups I 
and II cases by physical examination 
alone, one reason being that enlarged axil- 
lary nodes are palpable in but few of the 
Group II cases This difficulty may be of- 
fered as an objection to our scheme for clas- 
sifying mammary carcinomas However, 
I may suggest that often it is just as diffi- 
cult to distinguish between a benign and a 
malignant tumor of the breast by physical 
findings alone, and therefore it is necessary 
m a great many patients to employ some 
surgical procedures and microscopic ex- 
amination to reveal the nature of neoplasm 
m the breast Because of this uncertainty, 
I beheve, it is the consensus among sur- 
geons that when a tumor is found in a 
breast and there is not sufficient clinical 
evidence to determine whether it is malig- 
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one radiologist administered treatment 
more than live years ago according to one 
technic which was m vogue at that time 
Both senes have been classified on exactly 
the same basis according to the extent of 
the disease in each case These two senes 
should give a fair indication of what the 
prognosis would be for our different groups, 
as well as a just companson of the results 
obtained in senes of non-irradiated and 
irradiated cases I would like to call atten- 
tion to the fact that patients treated pre- 
operatively or only for post-operative re- 
currence or metastases are not included in 
the irradiated senes and only those given 
immediate post-operative roentgen therapy 
for what may be called prophylaxis are con- 
sidered, whether they had only one or more 
complete courses of treatment (Table III) 
Between 1922 and 1931, I gave post- 
operative roentgen therapy to 100 of Dr 
Cnle’s patients Unfortunately one patient 
did not return after her first course of 
treatment, and this case had to be discarded 
because we are discussing only traced cases, 
therefore, 99 cases remain m the irradiated 
senes I grouped these according to our 
classification and, interestingly enough, my 
conclusions conformed with those of Dr 
Graham, who previously had classed 
them independently This shows that our 
plan is satisfactory and consistently ap- 
plicable by different individuals It hap 
pened that the irradiated series arranged 
itself as follows Group I contained 21 cases 
(212 per cent), Group II contained 37 
cases (37 3 per cent), and Group III con- 
tamed 41 cases (41 5 per cent) It will be 
noted that the relative proportions for each 
group m this irradiated senes were not the 
same as the rates for the groups in the 
total senes discussed previously The dis- 
proportion lies m Group II which is larger 
m the irradiated senes (37 3 per cent) than 
m the total senes (25 9 per cent) because, 
after operation, when axillary metastases 
were found, more of such patients were 
referred for roentgen treatment than when 
metastases were absent 

After arranging the 99 non-irradiated 
cases into their proper groups, we tned to 


find among Dr Cnle’s traced cases an equal 
number m each group, but none of these 
are reported to have received irradiation at 
any time We found that so many of Dr 
Cnle’s classifiable traced patients had had 
irradiation for one or another reason (85 per 
cent) that only 23 Group II cases were of 
use to make the companson However, 
there were more than enough for Group I 
(21) and exactly enough for Group III (41) 
cases Therefore, in order to have the num- 
ber of Group II cases equal in each senes, 
I was forced to discard 14 cases from the 
irradiated senes and chose to use the last 
23 consecutive cases because more was 
known about these than the earlier cases 
In this way it became possible for me to 
study the prognosis and results of treat- 
ment in a total of 170 cases divided in- 
to non-irradiated and irradiated senes, 
each senes containing 85 consecutive cases, 
the cases m each senes classified mto three 
groups on the same basis according to the 
extent of the disease found to be present, 
and each different group m each senes con- 
taining the same number of consecutive 
cases, every patient in each senes operated 
upon by one surgeon and the cases m one 
of these senes given post-operative roent- 
gen therapy more than five years ago by 
one radiologist, using one technic The 
two senes were arranged for companson 
as in Table IV 

According to this tabulation, 100 per 
cent of the patients in Group I survived 
for five or more years without evidence of 
the return of their disease following oper- 
ation alone It happened that one patient 
in the irradiated senes died of cancer before 
that time This case illustrates the pos- 
sibility that axillary metastases may be ab- 
sent and the disease disseminated through 
other lymphatic routes, for example, to 
the parasternal nodes, and therefore they 
are undetectable, or else axillary metastases 
escape the pathologist’s examination 
Either circumstance would occur but rarely 
It seems justifiable to conclude from this 
study that almost 90 to 100 per cent of the 
patients with mammary carcmomas but 
without metastases to the axillary lymph 
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whether or not operation did these patients 
any good or might have done harm to some 
patients when it is noted that almost half 
(43 8 per cent) were known to be dead 
within 12 months and almost three-fourths 
(73 1 per cent) within two years 
I beheve that we are justified in con- 
cluding from the study that patients who 
present the classical evidences of advanced 
mammary carcinoma, thus placing them 
m our Group III, are incurable from the 
standpoint of operation alone, and that 
radical surgical procedures can do no good 
but actually may do harm by shortening 
their hves And in addition, smce irra- 
diation apparently prolonged the hves, 
even of some of these patients with ad- 
vanced disease, from three to six months 
by the comparatively modest quantities 
that they received five or more years ago, 
we may conclude that patients with such 
advanced disease will survive comfortably 
as long or longer if treated by irradiation 
alone and if they are not subjected to any 
radical surgical procedures 

I may say at this time that I have stated 
that the irradiated patients were treated 
more than five years ago and that they re- 
ceived very moderate treatment I need 
not go into the details of the technic which 
have been pubhshed previously It is suffi- 
cient to state that, by our newer methods of 
prolonged irradiation which makes it pos- 
sible to administer a total quantity man y 
times greater than previously, we may an- 
ticipate in the future much better results 
from roentgen treatment alone, or combmed 
with the application of radium, or pallia- 
tive operations for certain cases 

Having discussed what has been the prog- 
nosis and what seem to be the logical meth- 
ods for treating mammary carcinomas ac- 
cording to the extent of the disease found in 
different groups of cases, it must be appar- 
ent that it is obligatory for clinicians and 
especially surgeons to try to differentiate by 
careful physical examinations between early 
or moderately advanced cases of carcinoma 
(Group I and Group II) and those that are 
advanced or incurable by operations (Group 
HI) If tins is done and patients with only 


early or moderately advanced carcinomas 
(Group I plus Group II) are operated upon, 
the results from operation alone would be 
about 60 to 70 per cent five-year survivals 
If when patients are found to have carcino- 
mas still localized m the breast but with ax- 
illary metastases, they are given irradiation 
post-operatively, the five-year survival rate 
will be even greater But the important 
problem is to recognize the 50 per cent of 
patients who have incurably advanced 
(Group III) carcinomas and not to subject 
them to radical operative procedures but to 
treat them by irradiation alone The clini- 
cal manifestations of incurable mammary 
carcinoma are 

I Manifestations affecting the skin 

(а) Edema (pig or orange skin) 
even of moderate degree, 

(б) Brawny red induration and in- 
flammation, 

(c) Multiple nodules, 

(d) Ulceration 

II Manifestations affecting the breast 

(a) Edema, 

( b ) Diffuse infiltration, 

(c) Multiple secondary tumors, 

( d ) Fixation of the breast or tumor 
to chest wall 

III Manifestations of metastases 

(a) Axillary lymph nodes, numer- 
ous, or fixed, 

( b ) Supraclavicular metastases or 
edema of the arm, 

( c ) Distant metastases (lungs, 
bones, other organs) 

CONCLUSIONS 

1 A classification for cases of mammary 
carcinomas is desirable and should be 
adopted It should be based upon the 
cluneal and pathological evidences of the 
extent of the disease 

2 A classification is suggested which di- 
vides cases into three groups, each of which 
is shown to represent different prognosis 
and indications for therapeutic procedures 

3 The early Group I cases with local- 
ized, movable tumors m the breast and 
without axillary metastases should be oper- 
ated upon but not irradiated Almost 100 
per cent of these patients will survive for 
five years This group comprises about 30 
per cent of all cases 
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nant or benign, it should be excised in toto 
for immediate examination microscopically 
If the tumor is proved to be benign, no 
other operation is necessary If it is malig- 
nant, more radical surgical procedure 
should be performed immediately to remove 
more tissue, including the axillary con- 
tents, because of the uncertainty of the 
presence of axillary metastases even by 
the gross examination at operation, and 
conclusions about the extent of the disease 
and prognosis must be established after 
careful microscopic examination of every 
lymph node 

Therefore it is evident that it is unneces- 
sary from the standpoint of prognostication 
to distinguish between Group I and Group 
II cases of mammary carcinoma on the 
basis of clinical findings alone, because most 
patients with localized tumors in the 
breast are subjected to operation anyway, 
not only in order to determine whether 
the growth is benign or malignant but 
to indicate what therapeutic procedures 
should be instituted, this depends upon 
whether or not malignant disease has been 
found to have metastasized to the axil- 
lary nodes 

Our Group III cases present a problem 
entirely different from that m the other 


would have hved as long if nothing what- 
ever had been done for them It is well 
known that not all women with mammary 
carcinomas will die from their disease in 
five years even if they are not treated 
The average natural duration or life ex- 
pectancy for a woman with mammary car- 
cinoma is thought to be about three years, 
but a few have been known to live 20 or 
more years without treatment 

It might appear from this tabulation of 
five-year survivals that the patients in 
Group III were not benefited by either 
operation or irradiation The question may 
be answered by determining what happened 
during the first three years after operation 
(Table V) It was found that those lost 
or dead within slx months comprised about 
one-third (34 1 per cent) of the non-irra- 
diated senes and one-tenth (9 7 per cent) of 
the irradiated senes One might inquire 
if the difference might be explained on the 
basis that not so many patients would be 
lost who continued to come for irradiation 
treatment from time to time, but this is 
not the explanation, because only a few of 
the patients m the non-irradiated senes 
were actually lost in the first slx months 
after operation (7 3 per cent) and most 
of them (26 S per cent) were known to be 


TABLE V —COMPARISON OF CASES LOST AND THOSE DEAD WITH CANCER IN 41 NON- 
IRRADIATED GROUP HI CASES AND 41 IRRADIATED GROUP HI CASES 


Lost trace with cancer 
Non irrad 
Irrad 

Known died with cancer 
Non irrad 
Irrad 

Lost or died with cancer 
Non-irrad 
Irrad 


(Results in Numbers and Percentages) 

1-d Months 7-12 Months 13-24 Months 24-36 Months 


No 

Per cent 

No 

Per cent 

No 

Per cent 

No 

Per cent 

3 

7 3 

4 

9 7 

5 

12 2 

5 

12 2 

0 

0 

0 

0 

0 

0 

o 

4 8 

11 

20 8 

18 

43 8 

30 

73 1 

32 

78 0 

4 

9 7 

IS 

43 S 

26 

63 4 

31 

75 5 

14 

34 1 

22 

53 0 

35 

85 3 

37 

BO 3 

4 

9 7 

IS 

43 S 

20 

63 4 

33 

SO 6 


two groups The prognosis for these ad- 
vanced cases may be determined by notmg 
that not one of our 82 Group III patients 
comprising both the non-irradiated and 
irradiated senes survived for five years 

without evidence of disease. 

A few of these patients survived five years 
but still had cancer It may be that they 


dead, but no patient who received irra- 
diation was lost, and all (9 7 per cent) pre- 
viously mentioned were known to have 
died Therefore, the irradiation even of 
these patients with advanced disease ap- 
parently did prolong some '•lives as proved 
again by the other intervals tabulated 
This study also brings up the question of ' 
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study of cancer Many have ascribed to 
radiology the part of having been the deter- 
mining factor or at least furnishing the urge 
for the renewal of a practical attack upon 
cancer The amount of research work is 
tremendous Clinical reports of progress 
would fill volumes, but it is time certainly 
for us to apply and to translate mto human 
equations many of these research and clini- 
cal facts 

It probably seems too formidable to at- 
tempt any practical attack through genet- 
ics because we would not accomplish much 
within our own lifetime, yet there are a 
great many things we do know that should 
be applied by all physicians Surely radi- 
ologists should be the leaders in enthusing, 
translating, promoting, and propagan- 
dizing cancer control to the whole profession 
because radiology has provided some meas- 
ure of hope and cheer to the cancer prob- 
lem through radiation therapy and en- 
hanced the surgical attack by roentgen 
diagnosis 

With the belief that the control and 
treatment of cancer are professional prob- 
lems, with the idea of increasing the hopes 
and ambitions of physicians m early diag- 
nosis and successful cure, and with confi- 
dence that the advances in cancer knowl- 
edge warrant the banishment of folk-lore 
fear and professional pessimism, it is in- 
teresting to translate some of the statistics 
and research facts mto human equations 
which will be applicable in the daily prac- 
tice of all physicians 

Let us erect a declaration of faith in 
certain basic cancer facts Let these facts 
serve as flags which symbolize our faith 
First, cancer is a preventable disease 


This was brought very forcibly to my at- 
tention at one time, and the anecdote may 
serve to impress this fact I was sitting 
next to the great pathologist, Dr James 
Ewing, at a dinner and was inviting him to 
Kansas City to a clinical conference in 
which we mtended to program a “Sympo- 
sium upon Diseases of Degeneration ” 
Ewing said, “I am not interested at all I 
cannot agree that cancer is a disease of 
degeneration Better confine your pro- 
gram to heart, kidney, and syphilis because 
cancer is a preventable disease ” 

Whenever we put a disease in the pre- 
ventable category, we then know that we 
can learn to avoid and control that disease 
even before we find its cause or its cure 

In this morning's newspaper Muir, the 
great English authority upon leprosy, re- 
ports that leprosy probably will be eradi- 
cated entirely from the face of the earth 
before the cause is found It may be like- 
wise with cancer It seems unreasonable 
to insist that failure to find the cellular, 
biochemical, parasitical, or chimerical 
cause of cancer precludes the application 
of proven measures of prevention, control, 
and cure 

Let us say that the first flag of our at- 
tacking army is that cancer is a preventable 
disease 

Let us take another very simple state- 
ment for our second flag Let us agree that 
cancer starts from a single spot, perhaps 
unicellular, in tissue or organ It does not 
start as a tumor, or ulcer, or grossly in- 
vading growth Such displays are late 
expressions or developments of the small 
early lesion that we should have been able 
to recognize We must be more suspicious 
and insist upon proof of the innocence of 
visible and invisible tissue displays of 
altered function Cancers are microscopic 
before they become palpable or visible 
Visible cancers do not produce pain before 
they are palpable Many cancers that 


1 Presented before the Radiological Society of North 
America at the Twenty second Annual Meeting, Cin- 
cinnati Nov 30-Dec 4, 1936 
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4 The patients in Group II with moder- 
ately advanced, localized, movable tumors 
in the breast and only a few axillary lymph 
node metastases should have radical, oper- 
ative removal of as much of the diseased 
tissue as possible and, in addition, they 
shouldbegiven irradiation post-operatively 
About 50 per cent of such patients will sur- 
vive five years if operation is the only treat- 
ment and at least 75 per cent will survive 
as long if irradiation is given This group 
comprises about 25 per cent of all cases 

5 The patients m Group III with clun- 
eal manifestations of incurability should 
not be subjected to radical surgical proce- 
dures No patient will survive for five 
years without evidence of cancer These 
patients should be treated by irradiation 
alone to prolong their lives This group 
comprises about 45 per cent of all cases 

6 A thorough search should be made 
for the cluneal manifestations of incur- 
ability which are enumerated, and patients 


with any of them should not be subjected 
to a radical operation 
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facts an d fancies is far more important than 
lay education because if physicians are not 
practising the early diagnosis of cancer, 
what good does it do to advise potential 
or inquiring patients to consult their phy- 
sicians ? 

These are the flags which symbolize our 
faith m certain facts regarding cancer 
You are all f amil iar with research facts and 
clinical facts which support each one of 
these contentions We must translate 
more of these facts to the general profes- 
sion It must absorb them It must 
use them 

We should look at some old surgiQal prem- 
ises with new vision It has beeman ac- 
cepted pohcy that a surgeon must bfe abso- 
lutely sure of the presence of mammary 
malignancy before performing a radical 
mastectomy Consequently, the mortality 
for mammary malignancy remains unneces- 
sarily high Why not demand some scien- 
tific proofs of the innocence or benignity of 
a breast tumor and sacrifice a few innocent 
tumors m breasts ? Then we will surely 
have excised all of the malignant ones 1 

Agam, if the cancer facts that we know 
regarding the development of cancer at the 
cervix were thoroughly exercised within the 
practice of every physician, we could cut 
down the incidence of cervical cancer If 
these women were taken care of m their 
post-natal period in a way that is proper and 
justifiable , if the nntation to tissues which 
results from the lacerations and infections 
were removed, and if we treated adequately 
the pre-cancerous stage of a malignancy of 


the cervix, we would avoid the horrible 
morbidity and mortality of this prevent- 
able group of cancers 

I am not at all m favor of the develop- 
ment of huge cancer centers They are all 
right m well-populated communities, but 
they are not gomg to serve the people all 
over the country It is far more practical 
for us to bring a cancer service to the 
patient than to insist that the patient must 
be transported to one specialist or one 
institution 

If the profession will attack cancer m its 
early stages, there is not the necessity for 
these large institutions If this cancer prob- 
lem is attacked upon the facts that we 
now know, you and I will be usmg our 
roentgen apparatus for diagnostic pur- 
poses rather than for treatment purposes 
I can't help but feel that the present 
tremendous amount of roentgen therapy 
that is being done for late cancer will be 
looked back upon some time as just another 
interesting phase in medical history One 
candle power of intelligence applied in early 
diagnosis or m the elimination of the known 
pre-cancerous situation will be far better 
than any million volts of irradiation for late 
cancer displays 

At the Battle of Gettysburg a drummer 
boy too small to fight was carrying the 
flag He saw the enemy retreating beyond 
the Ime of the company trenches The 
soldiers called to him and said, “Hey! 
Come on back Bring the flag back to the 
line!” 

But the boy yelled, “No! Bring the 
hne up to the flagi” 
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defy direct vision become indirectly visible 
by roentgen examination 

For the third point, let us rally round the 
flag symbolizing chrome or persistent irrita- 
tion as the most useful and practical causal 
element in cancer The single, repeated, or 
continuous insults to tissues by seemingly 
innocent bruises (certain breast cancers), 
the chrome pyogenic insults (endocemci- 
tis), parasitic insults (actinomycosis) , 
the direct injury by trauma (osteogenic 
sarcoma) , insults by foreign bodies (pipe, 
betel nut, occupation) The persistent 
or renewed activity of unwelcome or un- 
invited congenital tissue remnants, 
growth-trends and the complicated sequen- 
tial abnormal tissue reactions outside nor- 
mal physiology — these may be regarded as 
irritations or insults to the normal me- 
tabolism of cells Careful history-taking 
bangs out some degree of chrome lrntation 
and organic injury in a large percentage of 
cancers 

As another divisional flag let us take this 
the early diagnosis and prompt eradication 
of the lesion by surgery or radiation ther- 
apy will promote a decline in cancer mor- 
tality 

Here is a field w which radiology can 
arrogate to itself a great deal of the progress 
in cancer diagnosis We have heard sur- 
geons talk for so many years upon inac- 
cessible cancer — it is accessible cancer when 
visible or palpable We should include in 
that accessible field those types of malig- 
nancy which are visible through a simple 
instrument like a scope Roentgen exami- 
nations serve to make visible those changes 
in the internal organs which are evidence 
of a malignant disturbance In order to 
visualize an early malignancy in the brain, 
we use the ventriculogram or encephalo- 
gram In pulmonary tissues before the 
microscopic evidence is rescued by a bron- 
choscope, the roentgen examination of the 
lungs serves to locate the site from which 
the biopsy is secured 

The directly visible, palpable, and easily 
biopsied field of cancer includes skin, lip, 
mouth, throat, and breast The rectum 


and vagina are also palpable and become 
visible directly by the speculum 

The indirectly visible field, or the so- 
called inaccessible field, includes the brain, 
lungs, stomach and colon, kidneys, bladder, 
and bones The indirect visibility is ac- 
complished by roentgen examinations com- 
bined with artificially produced opacity in 
otherwise homogeneous tissues through 
biochemical or displacement methods 
Another flag biopsy study by pathologists 
has displaced the macroscopic evidence of 
the surgeon Simple biopsy rescue is pos- 
sible m all visible and palpable lesions of 
the skin, hp, mouth, cervix, rectum, or 
what is distinctly the preventable field of 
malignancy The biopsy rescue becomes a 
more formidable but not impossible meas- 
ure m breast, bram, larynx, lung, stomach, 
and colon There should be more depend- 
ence upon the roentgen interpretation of 
bone malignancy than surgeons seem to 
afford us 

Another flag treatment pnnciples are 
assuming new alignments, depending upon 
tumor grading and sensitivity to radiation 
Total surgical excision of cancerous 
growths is jealously maintained and with 
a more courageous completeness, but the 
partial extirpation of any cancer is con- 
demned Surgical exposure for intimate 
radium therapy is a valuable venture The 
use of well-executed radium therapy for 
those superficial malignancies to skm, 
mouth, hp, and cervix has become rather 
universal, but there must be insistence upon 
the exhibition of lethal and homogeneous 
radiation therapy 

The simplicity, comfort, and low expense 
of radium therapy render it increasingly 
available throughout the world Roentgen 
therapy occupies a distinct field, especially 
m inoperable and incurable malignancy 
Itmayafford relief from pain and may delay 
exitus, and it continues as a research prob- 
lem of gradually increasing meat 

The last hag that educational propa- 
ganda be divided between that which is 
professional and that which is popular 
The professional appreciation of cancer 
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soft tissues The fact that by keeping the 
teeth short in cancer-susceptible mice it 
has been possible to prevent these cancers, 
seems to demonstrate that the “irritation.” 
factor is here of influence as an accelerator 
or an external causative agent 

I am presenting the report of an entire 
strain of mice, comprising 650 individuals, 
derived from the original mating of two in- 
dividuals, and carefully analyzed by in- 
breeding for nine generations The object 
of this study has been to determine the be- 
havior of malignancy as a biologic charac- 
ter, and to demonstrate the influence and 
method of heredity in the occurrence of 
malignancy and in its localization 

I remind you that these tumors are not 
produced by any experimental procedures 
whatever They are all spontaneous tu- 
mors, arising naturally in the life of the 
animals and developing without any inter- 
ference of any sort, at any time Every 
animal is kept in hygienic conditions under 
controlled diet and: temperature Every 
mouse is permitted to live out its natural 
life span and thus to show all of its natural 
cancer tendencies and all of the systemic 
changes wrought by cancer N one is killed 
Since the first death in this study, every 
mouse has been autopsied as soon as possible 
after death and every suspicious tissue has 
been examined histologically for malig 
nancy These tissues and slides are all m 
permanent museum Every precaution is 
taken to see that no mouse is destroyed by 
postmortem changes To this end, all are 
examined at least once daily, and every 
sick mouse three times daily None has 
ever been discarded without autopsy No 
cancers are reported without confirmed 
microscopic diagnoses of malignancy Thus 
every precaution is taken against these im- 
portant and very common chances for 
error 

I wish to remind you also, that what- 
ever reports are made concerning the 
experimental production of tumors by 
various agents, there are included in my 
studies close to 100,000 individual tumors 
in mice to which nothing has been done 
These spontaneous tumors will have to be 


taken into account in the consideration of 
any experimentally applied external agent 
as the efficient cause of cancer 

The theory here offered as an explanation 
of the mode of cancer inheritance is as fol- 
lows (1) Malignancy is an abnormal type of 
proliferation transmitted as a localized re- 
cessive character, each type of malignancy 
being a unit character and capable of sup- 
pression by a dominant allelomorph, that 
is, one unit recessive character for carci- 
noma, one unit recessive character for sar- 
coma, one unit recessive character for 
leukemic disease (2) Localization factors 
as physiologic characters of such a nature 
that they provide the occasion for malig- 
nancy where they occur m tissues by 
heredity capable of malignancy, and 
when the necessary interrelation with 
the external causative factor arises, if such 
there be 

The causes of cancer then would be 

(1) One unit recessive genetic factor for 
each type of malignancy (carcinoma, sar- 
coma, leukemic disease), not just one umt 
character for all types of malignancy (2) 
One umt recessive genetic localization fac 
tor determining each site of malignancy 
for the type — mammary gland, or lung, 
or body-wall, for example (3) External 
causative factors perhaps (environmental 
or mtra-orgamc) (4) Metabolic relation- 
ships (5) Longevity or ability to live into 
the age for high cancer probability 

Failures in the expected occurrence of 
cancer may thus be due to 

(1) Failure of assortment between the 
recessive factor for malignancy and 
the recessive localizing factor 

(2) Failure of a possible external factor 

(3) Unfavorable metabolic conditions 
(intercurrent and degenerative dis- 
eases) 

(4) A short life span 

The symbols used in the theory are as 
follows — be patient with these so that the 
charts will be me anin gful 

factors for malignancy 

I Epithelial malignancy, a recessive 
umt character represented by d x 
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I ! WISH m the time allotted to me through 
I your generosity to present two phases 
of the cancer problem, namely, the 
working out of a very exact mathematical 
theory which explains to a nicety not only 
the occurrence but also the localization of 
cancer in my stocks of mice, and second, 
to suggest ways m which there could be a 
practical application of these findings to the 
human cancer tragedy 

I beg that you will give attention to the 
charts I shall present and not look upon 
them as a piece of work of academic in- 
terest only, for they show and explain the 
breeding out of breast cancer through rune 
generations of mice This complete elimi- 
nation of breast cancer from an entire 
family of mice tested through so many 
generations, is highly significant when one 
considers the fact that breast cancer is so 
overwhelmingly the cancer menace of mice 
that geneticists and research workers, 
other than myself, rarely report upon any 
other form of mouse malignancy In terms 
of human life, these rune generations would 
mean over six hundred years of complete 
freedom from breast cancer, and the ex- 
emption from cancers which I have ob- 
tained m some strains of mice throughout 
the twenty-seven years of this work would, 
m terms of human experience, mean a free- 
dom from cancer of some three thousand 
years 

Cancer is not an academic problem 
maintained for the bickerings of some genet- 
icists who do not happen to agree on this 
or that detail of the method of cancer hered- 
ity It is a social problem, a vast social 
menace, and it is time something was done 
to stop its increase before it moves up to be 
the first of all death causes It is to such 
an end that my work has gone through 
every storm it has met 

i Presented before the Radiological Society of North 
America at the Twenty-second Annual Meeting at 
Cincinnati, Nov 30-Dec. 4, 1936 


I would say in passing that I have an ex- 
hibit which gives the exact data concern- 
ing every mouse m the strain here reported, 
although only a few of the charts can be 
included herein with their analyses and ex- 
planations I shall be glad to show this 
exhibit at any time to any one interested 
therein Let me first show you the theory 
There are apparently two causes opera- 
tive m the production of cancer first, in- 
herited susceptibility (that is, susceptible 
soil) and second, perhaps, irritation or 
chrome stimulation by particular hormones 
or so-called carcinogenic agents, or by 
trauma, or by other causes of the types 
fitted to induce it In mice resistant by 
heredity, irritations and traumas incident 
to life m this laboratory have never induced 
cancer, while m mice susceptible by hered- 
ity to only one location of cancer, irrita- 
tion or stimulation applied to other parts 
of the body have to date failed to induce 
neoplasms in these insusceptible tissues 
In some malignancies under study, when 
irritation to the locally susceptible tissues 
has been avoided, cancer has not occurred 
even in susceptible strains For example, 
uneven teeth are frequent in mice conse- 
quently they strike upon the soft tissues of 
the mouth and jaw This seems to be one 
of the possible external factors inducing 
cancer of these tissues Many mice in 
cancer-susceptible strains have developed 
malignancy at the point of contact of such 
teeth I have not yet determined whether 
the crooked teeth or the beginning of can- 
cer is the first cause of this relationship 
In carcinoma-susceptible mice the result 
is carcwoma In sarcoma-susceptible mice 
the result is sarcoma In non-susceptible 
strains the result is never malignancy, but 
only inflamm atory or septic changes have 
been found It has seemed possible also 
to prevent such cancers m susceptible mice 
by keeping their teeth short and thus pre- 
venting the constant traumatism of these 
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than would the occurrence of chrome ne- 
phritis m the same mouse with breast carci- 
noma Carcinoma remains unit recessive, 
breast location remains unit recessive 
Nor does it complicate the genetic pattern 
for sarcoma or for leukemic disease, both 
of which remain unit recessive The com- 
plex genetic pattern apphes to the occur- 
rence of breast carcinoma and body-wall 
sarcoma, for example, m the same mouse, 
which would give a genetic pattern of four 
unit recessives, one for carcinoma, one for 
the breast, one for sarcoma, one for the 
body-wall, and so on, for the combination of 
different types and sites of malignancy in 
the same mouse 

Lme 7 is one of 10 crosses made between 
red females from one strain, and albino 
males from an unrelated strain The en- 
tire experiment mvolves between 4,000 and 
5,000 mice The females were sisters from 
a strain carrying a low percentage of malig- 
nancy Of these malignancies, 20 per cent 
were mammary gland carcinoma, 66 6 per 
cent were leukemic disease, and 6 7 per 
cent were mixed tumors of the thyroid 
The ancestral lines that lay behind the 
strain from which these females came 
showed lung tumor, ovarian tumor, and 
subcutaneous tumors, but no body-wall 
tumors in any of its branches 
The parent males were brothers from a 
strain carrying a high percentage of malig- 
nancy Of these malignancies, 16 per cent 
were carcinoma of the mammary gland, 
38 7 per cent were carcinoma of the lung 
with a few carcinomas in other organs, 
25 S per cent were sarcomas chiefly m the 
body-wall and subcutaneous tissues , 22 5 
per cent were leukemic disease 
The parent females were obviously able 
to transmit the localization factors for each 
of the various sites shown m the hybrid 
crosses, with the exception of body-wall, a 
tumor site that appears nowhere in any of 
their ancestral strains The localization 
factor for body-wall was earned in by the 
males As body -wall malignancy nowhere 
appeared in the F, m any of the 10 hybnd 
crosses, the parent females evidently ear- 
ned only the dominant allelomorph and 


were not responsible for the localization of 
body-wall malignancy in the hybnd strains 
In Line 7, 32 9 per cent of all its malig- 
nancy was body-wall sarcoma 

Line 7 was orginated by a red female 
with carcinoma of the mammary gland 
crossed with an unrelated albino male 
dying of pneumonia, without cancer 
There was only one offspnng from this 
cross, a female dying of pleuntis at an ad- 
vanced age, without cancer Mated back 
with her father to make the strain, she pro- 
duced a line earned through nine genera- 
tions, which neither in Fi nor m any of the 
succeeding generations ever produced a 
carcinoma of the mammary gland or any 
other tumor of the mammary gland 
Whereas, when the same female was mated 
with a male from Line 1, which earned a 
rather high percentage of mammary gland 
carcinoma, the F, showed mammary gland 
carcinoma, and breast cancer persisted 
throughout the three generations from that 
cross The parent male from Lme 1 would 
seem responsible for the introduction of 
mammary gland carcinoma There is no 
evidence here of an extra-chromosomal in- 
fluence, either m breast cancer or any other 
form of malignancy 

Age must be taken into consideration in 
all these genetic studies The test age, 17 
months, was established for this Lme 7, 
which is six months lower than the average 
age for malignancy m this very long-hved 
line That is, all mice living to the age of 
17 months are included m the findings 
The average age for the occurrence of 
ovarian adenoma and carcinoma, lung 
carcinoma, and sarcoma of the body-wall 
and subcutaneous tissues, was so high that 
the test age of 19 months was established 
in estimating the probabilities for these 
types of malignancy All mice showing 
cancer are included in the findings The 
only non-cancerous mice excluded are 
those dying under test age The average 
non-cancer age of the mice included in the 
findings was 22 5 months , the average 
cancer age was 22 3 months, nearly iden- 
tical 

Only 12 2 per cent of the females died 
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II Connective tissue malignancy, a 
recessive unit character represented by d> 

III Leukemic type malignancy, a re- 
cessive unit character represented by d 3 

The dominant allelomorph for each of 
these recessive characters is represented by 
the corresponding capital The possible 
distribution and combinations of these 
types would be 

care sarc Ieuks carc-leuks carc-sarc 
sarc-leuks carc-sarc-leuks 

FACTORS FOR LOCALIZATION 

I Epithelial localizing factors reces- 
sive unit characters for lung, 1, mammary 
gland, m, ovary, o The dominant allelo- 
morphs for these characters are represented 
by capitals 

II Connective tissue localizing fac- 
tors recessive unit characters for body- 
wall, b, and subcutaneous, s, with domi- 
nant allelomorphs B and S 

III The localizing factors for leukemic 
type are not analyzed, due to disagree- 
ments in the pathology of these types, and 
to the frequent apparent merging of one 
into the other These factors represent 
the common sites of malignancy in this 
strain 

The following are the possible assort- 
ments of unit recessive characters for the 
localization of malignancy I ask you to 
attend to this in order to see how difficult 
it is to prove these things 

I A two-character assortment (one for 
malignancy and one for localization) lung 
carcinoma, dil, ovarian malignancy, dio, 
mamm ary gland carcinoma, dim, body- 
wall sarcoma, d 3 b, subcutaneous sarcoma, 
djs 

II A three-character assortment (one 
for malignancy and two for localization) 
for the simultaneous occurrence in the same 
mouse of carcinoma of the lung and ovarian 
adenoma or carcinoma, dilo, of sarcoma of 
the body-wall and sarcoma of the subcu- 
taneous tissues, dTs , " 

III A four-character assortment (two 
for malignancy and two "for localization) 
for example, the simultaneous occurrence 
m one mouse of -carcinoma of the lung and 


sarcoma of the body-wall would require the 
assortment, d,d«lb, of carcinoma of the lung 
and sarcoma subcutaneous, d,d 2 ls, ade- 
noma of the ovary and sarcoma body-wall, 
d,d*ob, of adenoma or carcinoma of the 
ovary and subcutaneous sarcoma, did-ns 
All four of these sites should be found 
also assorting with leukemic disease, and 
this would require the four-recessive as- 
sortment for their concurrent appearance 
There should then be found mice with both 
carcinoma of the lung and leukemic dis- 
ease , sarcoma of the body-wall and leuke- 
mic disease, sarcoma of the subcutaneous 
tissues and leukemic disease, and ovarian 
adenoma and leukemic disease 
IV A six-factor assortment which 
would involve the occurrence m one mouse 
of carcinoma, sarcoma, and leukemic dis- 
ease This would require at least the as- 
sortment of six recessive characters, three 
for malignancy (that is, one for each type 
of malignancy) and three for localization 
(that is, one for each location) All of 
these difficult combinations must be found 
for the validation of this theory An exam- 
ination of the totals for the entire hue 
will show that all of these combinations 
were found 

Where the genetic pattern for the con- 
current appearance of these characters is 
very complicated, that is, in a mouse with 
many forms of malignancy, it will readily 
be seen that the necessary assortment of 
these characters is rare, by the laws of 
chance Not only is the genetic pattern 
complex, but the added complexity of the 
inter-relation with possible external causa- 
tive factors, and the age incidence for the 
different types of tumor, make them com- 
binations difficult to obtain The only con- 
siderable failures in my totals he in these 
complex categories And in spite of these 
difficulties all of these combinations re- 
quired for the validation of the theory 
were found 

Note that this complicated genetic pat- 
tern for the occurrence of multiple types 
and sites of malignancy in the same mouse 
does not complicate the genetic pattern of 
breast carcinoma, for example, 'any more 
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Chart S7 Note that although the parent 9 90501 has breast carcinoma the daughter 9 102374 has no 
breast cancer The tendency to the breast as location for carcinoma is here negated by the dominant allelo 
morphs MM earned in b> the parent 3 S6725 
The findings are in accord with the probabilities for the theory 

The formula; for both malignancj and localization of 9 90501, 3 S6725, and 9 102374 are shown 
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under test age, so that most of them were 
subjected to the test of age and were able 
to demonstrate their genetic potentiali- 
ties Of the males, however, 42 8 per cent 
died under test age, of fighting and septic 
wounds, so that nearly half of the males 
were eliminated from the age test, and 
undoubtedly many potentially cancerous 
males were eliminated in this consider- 
able slaughter in early life For the theory 
81 NC $ and 71 NC 8 were possible 


for the entire line of 650, or 152 NC The 
findings for the tested 477 mice gave 155 
NC, or a failure of malignancy in only 
three mice for complete accord with my 
theory 

In the summary of the assortment of 
malignancy and the characters for the lo- 
calization of malignancy, the findings for 
carcinoma and sarcoma showed no short- 
age of tumors for the theory in mice living 
into test age (See Charts ) 
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LINE 7, F, 

Parents par ? (90501) care m g! 
14 mo 11 da 


Malignancy factors 

diDjDj 

diDjDa 


Localization factors* 
mlOBS 
mloBs 


par 9 pneumonia (80725) 

10 mo 27 da 

* The localization factors for leukemic 
pathology of these types 


D,D,D, M 1 0 b S 

d t dj dj M 1 0 b S 

type are not included m the analyses because of disagreements m the 


No offspring 1 9 dying at 10 mo 1 da of sup myocarditis pericarditis pleuntis 

No m findings 1 9 


Distribution of malignancy (factors for malignancy considered alone) 
Probabilities (1 1) NC Can: 

For 1 5 5 

Findings for 1 10 


localization of malignancy (assortment of malignancy and localization factors), 2 recessives (1 for malignancy 1 


for localization) 

PROS 1 FINDINGS 

care m gl (dim) 0 0 

care, lung (dj) 0 0 

adenoma ovary (dio) 0 0 

sarc body-wall (djb) 0 0 

sarc subcut (d s s) 0 0 


Three recessives (1 for malignancy 2 for localization) 
m gl lung (dim!) 0 

m gl-ovary fditno) u 

lung-ovary (djo) 0 

bw-sub (d 3 bs) 0 


Four recessives (2 for malignancy 

m gl bw (did t mb) 

m gl-sub (didjms) 

ov-bw (didiob) 

ov sub (d,dtOs) 

lung-bw (didilb) 

lung-sub (didjls) 

* The probabilities for care leui 


2 for localization) care sarc* 

0 

0 

0 

0 

0 

0 

and sane-leuhs are not estimated 


0 

0 

0 

0 

0 

0 


This Fi 9 (102374) was classified as genetic care with dominant localization factors for the epithelial malig- 
nancies ‘she was heterozygous to sarc. and leuis 

diDj Dj M LOBS 
di dj dj m 1 o b s 

„T- o 1 1 novTi) had one back-cross htter by her father this Utter was inbred to lorm Line 7 Br I II and III 
‘thlwL later bred with an F, 8 from Line 1 forming Line 7y si y* The first generations of these : two. crosses :are 
She was : a noteworthy (1) that 9 90501 with breast carcinoma crossed with 8 S0725 produced no breast 

compared It is notmT^ 7 J0S37i o^sed with her father 8 86725 produced a family which inbred for nine 
carcinoma, (-0 . 3^ females never showed breast carcinoma (3) that this same female 10.3 / 4 outbred 

generations and. ^eldmg ^^r breast carcinoma produced another family in which breast carcinoma occurred 

rtheF^d persisted through three inbred generations 
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Chart: 88 


Line 7 

p 0 BacK C ross of F< ? 102374 
With her -father $ 86725 


Strain 3 333IE 


3 3331 y 1 


I 2 *yy 
-JT 11 


n 


Suppurative Myocarditis 
Pleuritis, Pericarditis 


Bronchitis, Pneumonia 
Blood Clot in LymphNode 

F t Ped? 102374 Parent Alb-S 86725 

1 Gen C Age. lyr 7 mo 1 day H ( A<ip 10 mo 27 days 
1 — — * 


F2 


f 5p.cellsare of mes^ntes., 
ovaries, kidney .uterus, paocr 
liver muscles Igroph nodes 
4 Daughters 


Fz 


4 Sons 


*Ped? 

1 0 72 D j\ 2 Sp cell Sarcomas Body Wall 
Br 1 A <3* lyr 9 mo. 8 days 


Bl ? 

94677 Acute Colitis, Appendicitis 
Dr 11 Fatal Hem from Thoracic Aotd 

Age 8 mo 

*Alb$ 

Alb? 

100703 Colitis, Peritonitis 
iBrfflA Age lyr 2mo lOdays 

*Alh$ 

Alb? 

108024 Chronic Nephritis 



Br III D Age lyr 10 mo. 4 days 

PedB 


108430 Carcinoma. Lun$ 

Q r 1 Hemorrhage in Mediastinum 

Age lyr 10 mo I9days 

106292. Leukemia. 

Sr D AS® 1 yr 8 mo 9 days 

1 13 166 Carcinoma Lung 

Dr 1C A & Hemorrhage in Lung 

Age 2yr 5 mo 11 days 

Pead in infancy 


Prob for 7 — 
Prob for 5 — 
Findings for 5 — 


NC : C 
t 9692 : 5 0324 
1 4067 : 3 5949 
I • 4 


Chart 8S Note that when F, 9 102374 is mated back with her father 80725 no breast cancer occurs in the 
offspruig Nor did it ever occur again in this Line 7 made by the back-cross of 103274 with her father 80725 
although this line was earned through nine generations and numbered 050 mice The findings are in accord 
with the probabilities for the five mice living to test age 
Obviously no cross was ever made between two mice heterozygous to breast location, that is, both mice 
carr> mg ^ in the genetic formula 
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RADIOLOGY 


CHART 8S 


LINE 7, Fl 

Parents F, 9 (102374) pleuntis 19 mo 1 da 
(gen care) 

par 3 (her lather) pneumonia 10 mo 27 da 
(80725) 

No offspring 7 4 9 3 8 (2 NC 9 dead under age) 

No w findings 5 2 9 3 8 


Malignancy 

diDjDj 

di d, d> 
D,D t D, 

di dj dj 


Distribution of malignancy (factors for mahgnaney considered alone) 


Probabilities (9 23) 
For 7 
For 5 

Findings for 5 


Prob 
For 7 
For 5 

Findings for 5 


NC 
1 9692 
1 4007 
1 


NC Care 
1 9692 1 9692 
1 4007 1 4007 
1 2 


C 

5 0324 

3 5949 

4 9 11 
6 0 3 

Sarc Leuks 

6564 6564 

4689 4689 

1 1 


C-L 

6564 

4689 


Localization 
JILOBS 
m 1 o b s 

MIObS 

MlObS 


C-S S-L C-S-L 
6564 2188 21S8 
4689 1563 1563 


Localization of malignancy (assortment of mahgnaney and localization factors), 2 recessives (1 for malignancy 
1 for localization) 



prob 7, 4 9 

PROB TEST AGE FINDINGS 

m gl 

0 

0 

0 

lung (3 1) 

1 75 

1 25 

2 

ovary 

0 

0 

0 

body-wall (7 1) 

875 

625 

1 

subcut 

0 

0 

0 


2 625 

1 S75 

3 

Four recessives (2 for mahgnaney 

2 for localization) 



lung-bw (31 1 ) 

218S 

1563 

0 

Summary of malignancy (factors for malignancy considered alone) based on no 
care 3 5 2 5 

of individuals. 

2 

sarc 

1 75 

1 35 

1 

IeuLs 

1 75 

1 25 

1 


7 

5 

4 


Short I 


Summary of localization (assortment 

care 

sarc 


of mahgnaney and localization factors) based on no 
I 75 1 25 

875 625 


of tumors 
2 
1 


2 625 


1 S75 


3 


Short 0 



SLYE RELATION OF HEREDITY TO THE OCCURRENCE OF CANCER 


413 


Lin* 7 


p o fkcKCross of Fi ¥ 102374 

£ . . ll l ... rk: 7. * Q/"70K 


Char-fc 88 

Strain 3 33 31 

3 3331 


With her father t 86 725 _1 11 

Suppurativa. Myocarditis Bronchitis, Pneumonia 

Pleuritis, Pericarditis Blood Clot in Lymph Nodt 

F, &d? 102374 Parent Alb 3 8G7 25 

* (lenC Age lyr7mo I day H. Age 10 mo 27 days 


F5p. cell sarc of mespnbes, 
ovaries, kidney, uterus, pancr. 
[liver, muscles l^mph nodes 
\ 4 Daughters 


FZ \ 4 Daughters F2. 4 Sons 


*£ed? 1 0720 |\ 2 Sp cell Sarcomas Body Walloped S 1 084-3 0 Carcinoma Lung 

Br I Ade Iyr9ma8days Br 1 Hemorrhage in Mediastinum 

Age lyr 10 mo I9days 

Bl ? 94677 AcuteColitis, Appendicitis . , 

Br II Fatal Hem fromTboracjcAorb Albo 106292 Leukemia. 

Age 8 mo Br n Age lyr8mo9days 


Alb? 100703 Colitis, Peritonitis '^Alb.'k 1 13 I 66 Carcinoma Lung 

Br II 1 A Age 1 yr 2 mo lOdays Br III A B Hemorrhage in Lung 

Age 2yr 5mo lldays 

Alb ? 108024 Chrome Nephritis 

Brine brio™ 4 lays aiS p 4iJ ,„ infincJ 


Prob for 7 — 
Prob for 5 — 
Findings for 5 — 


NC : C 
1 9692 . 5 0B24 
1 4067 • 3 5949 
1 • 4 


Chart 8S Note that when Fi 9 102374 is mated back with her father 80725 no breast cancer occurs in the 
offspring Nor did it ever occur agaui in this Line 7 made by the back cross of 103274 with her father 813725 
although this line was carried through mne generations and numbered 650 mice The findings arc in accord 
with the probabilities for the five mice living to test age 
Obviously no cross was ever made between two mice heterozygous to breast location, that is, both mice 
carrying ^ in the genetic formula 
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RADIOLOGY 


CHART 107 


line 7y s ly‘, Fi 


Parents par 9 from Line 7 F! 

sup pleuntis 19 mo 1 da 
(gen care) (102374) 

par 5 Line 1, F ( 

pseudoleukeraia 20 mo 6 da 
(gen. sarc) (110507) 


Malignancy factors 
diDjDj 
di d s d. 


Did:dj 

djdjd, 


No offspring 
No m findings 

Theory 


9 S (3 NC 9 4 NC 0 died under age) 
10 11 5 (10 in test age probabilities) 

NC C 
1 7 


Localization factors 
ML OBS 
m 1 o b s 


M L 0 B S 
m I 0 h i 


Distribution of malignancy (factors for malignancy considered alone) 
Prnhnhilitif** 


Probabilities 
For 23 
For 16 

Findings for 10 

Prob 
For 23 
For 16 

Findings for 10 


NC 




2 875 

20 125 







o 

14 







4 

12 

9 3 8 








8 1 4 




NC 

Care 

Sarc 

Leaks 

C-L 

C-S 

S-L 

C-S-L 

2 875 

2 875 

2 S75 

2 875 

2 875 

2 875 

2 875 

2 S75 

o 

o 

o 

2 

2 

2 

2 

2 

4 

3 

4 

4 

0 

1 

0 

0 


Localisation of malignancy (assortment of malignancj and localization factors), 2 reeessives (1 for malignancy 
for localization) 



prod 23 14 9 

PROB TB C T AGH 

FINDINGS 

m gl (7 1) 

1 75 

1 375 

1 

lung ( 7 1) 

2 875 

2 

3 

ovary 

0 

0 

0 

body-ivaJl (7 1) 

2 S75 

o 

2 

subcut (7 1) 

2 875 

2 

3 


10 375 

7 375 

9 

Three reeessives ( 1 for malignancy 

2 for localization) 



lung m gl (31 11 

4375 

343S 

0 

lung ov 

0 

0 

0 

bw-sub (31 1) 

7188 

5 

0 


1 1503 

S43S 



1 


Four reeessives (2 for malignancy 
m gl-biv (63 1) 
m gl sub (03 1) 
lung bn (63 1) 
lung sub (03 1) 


3 for localization) 
21SS 
2188 
3594 
3594 


1719 0 

1719 1 

25 0 

25 0 


1 1504 


S43S 1 


Summary of malignancy (factors for malignancj considered alone) based on no of individuals 
care fd.) {15 S 4 

sarc (d,) {{5 8 f 

leuLs (d,) 11 5 8 


34 5 


24 


13 


Short 1 1 


Summary of localisation (assortment 

care 

sarc 


of malignancy and localization factors) based on no of tumors 

4 635 3 375 4 

5 75 4 5 


10 375 


7 375 


9 


Short 0 
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Lint 7v * ly 


Chart 107 
Strain 33331 


Fl 


3 333 T y 1 


Fl 


ISuppuraW Pleuritis I 

Pericardrtis,Myocarditis (.Wounds)) PseudoleuKemia. 

F Red ? 102374 *F X BIS 110567 

bne 7 GeaCl Age 1 yr 7 mo. 1 day Lnel C. Age* 2 yn 2 mo 6 days 

f — ^ t cu,to 9Som 


14 Paughters 


100737 PseudoleuKcmia 

Age lyr 23 days 

103432 Chronic Nephritis 

Age lyr I mo I5days 

104466 Chronic Nephritis 

Hemorrhagic Appendicitis 
Colitis 

Age lyr 3mo. 2ldays 

108717 Spcell Sarcoma. Subcut 
invading Arm 
Age lyr 8ma 3 days 

110802 Multiple Carcinomas Lungs 
Age 2yr 7days 

110872 Chronic Nephritis 

Age lyr 9ma 27 days 

110897 PseudoleuKemia. 

Age lyr 8 mo. 2 3 days 

108238 Acute Nephritis (Wounds) 
Age 1 yr 6 mo 10 days 

Lost At aga 3 mo I day 


Red? 

AIL? 

r Alh? 

AIL? 1 

Red? 

*Alb? 

*Alb? 

*BW? 

Red? 

*Red? 

*Red? 

Bl? 
Alt? 
*BI ? 


103083 

103541 

109110 

109798 

110619 

11836 


Pulmonary Infection 

Age lyr 

Lymphatic Leukemia 
Age* lyr 4mo 2 days 
RseudoleuKemia 
Agei lyr 7mo 15days 

Chronic Nephritis 
Age I yr 8 mo 10 days 
Rjlmonary Infection 
Age Zyr 

5pmdla cell FibroSarcoma of 
Abdominal Wall 
Age 2yr Imo 24 days 

Spindle cell Sarcoma of 
AtxLommal Wall 
Netastases in Lymph Node 
Age 2yr 16 days 

Subcut Spindle cell FibroSarawni 
Age lyr 10 mo. 1 days 

Pneumonia, Abscess m Inguinal ftvsdj 
Age lyr |5 days 1 

Carcinoma Lungs , Me tas.£r 
Hemorrhage in Lungs 
Age lyr II mo Todays 

2 Carcinomas Lungs 
Fatal Hemorrhage in Lung 
Age I yr 10 mo. 12days 

UnKnown Infection 
Age 6 mo lOdays 

Intestinal Infection 
Age 2yr 4mo 23 days 

Spcell Sarcoma Subcut" 
Carcinoma Mammary Gland 
A^e 2.yr 26 da. 


111885 

106347 

114327 

113767 

99417 

116149 

115389 


★AILS 
Alb $j 
Red8 

* Bl & 

*Red1> 

Bl Z 
*Alht 
RedS 
Alb* 


(of LesL 


NC 

Prob for 23 ' a 675 
a$e) Prob for 17 ' 2 125 
finding for 17- 5 
9 3 

*& - z 


c 

20 125 
14 575 
ia 
a 
4 


1 which earned breast cancer breasVeu^omaoc^^d lt^the^s^h vbrid re rf 110567 th “ t canle from Line 
carcinoma persisted in this hybrid Line 7\ x lv 1 throuehnnt “ >6n6 serration m 9 1163S9 Breast 

(« ,»« «»,re„re ot brem U There Jg» ”">« ”» ^ 
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RADIOLOGY 


CHART 89 


LINE 7, Br r Fj 
Parents 


Fi 9 2 sarc body-wall 

mult sarc ab<L organs 
21 mo S da (107201) 

F 3 care lung 22 mo 19 da 
(108430) 


Malignancy 
D 1 d J D, 
d, d, d, 

diDjDj 
di d, dj 


No offspring 
No w findings 

Distribution of malig 
Probabilities (3 13) 
For 10 
For 7 

Findings for 7 

Prob 
For 10 
For 7 

Findings for 7 


10 7 9 3 3 (3 NC 3 dead under age) 
7 7 9 (4 lived from 19-27 mo ) 


Localization 
MLObS 
n 1 o b s 


MIOBS 
M 1 o b s 




NC 

C 







1 875 

S 125 







1 311 

5 681 







1 

6 





NC 

Care 

Sarc 

Leuks 

C L 

C-S 

S-L 

C-S-L 

1 375 

1 S75 

1 875 

625 

625 

1 875 

625 

625 

1 311 

1 311 

1 311 

437 

437 

1 311 

437 

437 


Localization of malignancy (assortment of malignancy and localization factors) 2 recessives (1 for malignancy 
for localization) 


m gl 

lung (3 1) 
ovary (7 1) 
bw (3 1) 
subcut (7 1) 


Three recessives (1 for malignancy 
lung ovary (15 l) 
bw sub (15 1) 


Four recessives (2 for malignancy 

lung-bw (15 1) 

lung-sub (31 1) 

ov-bw (31 1) 

ov-sub (63 1) 


prob 10 7 9 

PROB TEST AGE 

FINDINGS 

0 

0 

0 

2 5 

1 

0 

875 

5 

1 

2 5 

1 5 

2 

1 25 

75 

2 


~ 

— 

7 125 

3 75 

5 

1 for localization) 

4375 

25 

0 

625 

25 

0 

1 0625 

5 


2 for localization) 

625 

25 

0 

3125 

125 

0 

2188 

125 

0 

1094 

0625 

1 

1 2657 

5625 

1 


1 


Summary of malignancy (factors for mabgnancy considered alone) based on no of individuals 

ca« 

sarc “ , f 7 c o 

leuks 2 5 1 75 d 

Summary of localization (assortment of mabgnancy and localization factors) based on no of tumors 

3 375 1 5 1 

££ 3 75 2 25 4 
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Chari 89 

i — Sira in 3 3 33 II ..... 

Line 7 3333ly> 

P 3 BrX 5p.celt sarc of mesenterq.intes., ^2 ★ fT 
J ovaries, Sidney, uterus, pancr, yg" // 

1 n>/to If irr>r.k nriflflC iri/l * I r* a 


| liver, muscle , Iqmph nodes and ' Larti noma Lung 

] 2-Sp.C Sarcomas of Body Wall Hemorrhage in Mediastinum 

★f Bid. ? 107201 *RedS 108430 

^ C, Age lyr 9 ma 8 days Cj Age I yr 10 mo 19 days 


F3 7 Daughters 1 F 3 3 Sons 


*81? 113448 Fatal Hemorrhage from 

Spindle cell Sarcoma Arm RedS 97457 Acuta Nephritis (Wounds) 
Ovanan Cd.rcina,Pszulo\euKm. Age 8 mo Gdays 

Age 2yr 3 mo 8 days j 

Red? I0G32G Spindle cell SartomaSubcufc RedS 97599 Wounds 

Suppurative Myocarditis Age 8 mo 10 days 

Age I yr 5mo 23 days 

"^Red,? 111I9G PseudoleuKemia, Irrtest Infect AlbS 99880 Chronic Nephritis 

Age lyr 8 mo. 20 days 10 mo 26 days 

B1 ? 1 12G37 Lung Adenoma. 


Ol ¥ I J 2637 Lung Adenoma. 

Fatal Hemorrhage -from 
Ruptured Abdominal Aorta 
Age lyr 10 mo 26 days 

*Red? 1094 34 fteudoleuLemia from 
Thymus Ly rnphoSarcoma 
Ag<z, lyr 5mo lOdays 

Rod? 107790 5pind(e cell Sarcoma Abd oroind 
Va.ll invading Ovarits^Mesentirt 
Diaphragm, and Intestinal Wall' 

Age lyr 3 mo 2 days 

*Bl? 110395 Osteoid Sarcoma Pelvic. Wall 
invading Uterus& Palv Bone', 

Multiple Metastasis Lungs 
Age lyr 7mo 14 days 

NC C 

Prob 10 - [875 8 125 

r Pr , ot > T ~ 1311 5 681 

Fiodio6s7 — { 5 

carcino.na^oj'ffiwg^NMe thwe »^rwmI 2 Md W ( ^rcm UlUPle Sa ? C0 5 las ' mated with 6 108430 w.th 

~ TK ****** ~ isssa SfffiSS, 
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RADIOLOGY 


CHART 93 


line 7, Br II, F 4 A 
Parents 


F, 9 care lung 25 mo 21 da 
(gen leuks) (113770) 

Fj 6 pseudoleuk 8 mo 
(97060) 


Malignancy 

diDjdj 

diDjdj 

DiDjdi 

d I di dj 


Localization 
M10BS 
Ml Ob s 

ML ObS 
Ml Ob s 


(suppression of sarc bydom allelomorphs) 


No offspring 
No in findings 


8 

0 


5 9 

6 9 


3 6 
1 d 


(2 NC 6 dead under age) 
(2 lived into late test age) 


C 

8 

6 

6 


Distribution of malignancy (factors for malignancy considered alone) 

Probabilities NC C 

For 8 0 

For 6 0 

Findings for 6 0 

Prob NC care leuks carc-leuks 

For 8 0 0 4 4 

For 6 0 0 3 3 

Findings for 6 0 15 0 

Localization of malignancy (assortment of malignancy and localization factors), 2 recessives (1 for malignancy 1 
for localization) 

P ROB 8, 5 9 PKOB TEST AGB FINDINGS 

m gl 0 0 0 

ovary 0 0 0 

lung (3 1) 2 5 1 


(4 of the leaks died under the age for care lung) 


bw 

sub 


0 

0 


2 5 1 

No probabilities for 3 and 4 recessive assortments 

Summary of malignancy factors (for malignancy considered alone) based on no of individuals 
nrr 4 1 1 


care 

sarc 

leuks 


0 

8 

12 


Short 1 


Summary of localization (assortment of malignancy and localization factors), based on no of tumors 
2 5 1 


care 

sarc 


2 


5 


1 


Short 0 
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Line 7 


Chari 93 
Si ra i n 3 ^ 33H 


F 4 6rH 

A 


3 3 33 1 y 1 


yz * 

w 


11 


To Alb ? 

3 c 


Carcinoma. Lung, Senile Atrophy 
113770 
Age 2yr 


*BI S 

mo 2! days C 


PseudoleuKemia. from 
Thymus LymphoSarcoma. 
97060 
Age 8 mo 


F4 


5 Daughters 


Ll 


3 Soni 


*Alb? 

97139 

Thymus LymphoSarcoma 
becoming PseudoleuKenua 

* BIS 

100402 



Age 4 mo 11 days 



*Bl ? 

99790 

Thymus LymphoSarcoma 
Ovarian Lympho Sarcoma 
becoming PseudoleuKemia 

Alb S 

100584 



Age 7 mo 4 days 

Alb “b 

IQ1009 

*B\ % 

113208 

2Ca.remoma Lungs 

Age 1 yr lima 6 days 



* BL? 

109112 

RseudoleuKemia 

Age lyr 5mo 10 days 



*Alb<j 

115862 

Pneumonia 

PbeudoleuKemia 





Age 2 yr 3 mo. 10 days 




Thymus LymphoSarcoma 
becoming PseudoleuKemia 
Age 7 mo 73 days 

intestinal Infection 
Age 8 mo 

Pulmonary Infection 
Age 8 mo 16 days 


Prob 8 
(of teat o$e) Prob 6 0 

rinding 6 0 


NC C 
0 8 
6 
6 


Chart 93 Here T a 9 UdiiO with carcinoma of the lung is mated with 3 97060, with pseudoleuhemm 
Here there are two different types of malignancy mated Note that leukemic diseases and lung carcinoma 
occur in the offspring, but there is no breast carcinoma The findings are in exact accord with the probabili- 
ties 
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RADIOLOGY 


CHART 9S 


LINE 7 Br II F< F 
Parents 


Fa 9 care lung 24 mo 10 da 
(gen sarc) (II4S71) 


D,D,D, 
di d 3 da 


Malignancy 
didjD, 

did a da 

*Fa 3 benign adenomatous 
hyperplasia lung pneumonia 
27 mo 1 da (116467) 

* Benign hyperplasia of the lung is not counted among the malignancies 

No offspring 26 11 9 15 3 (3 NC 9 3 NC 3 dead under age) 

No in findings 20 8 9 12 6 (all 20 in late test age) 

Distribution of malignancy (factors for malignancy considered alone) 
Probabdities (3 13) --- - 

For 20 
For 20 

Findings for 20 

Prob 
For 26 
For 20 

Findings for 20 


Localization 
M 1 O B S 
M 1 o b s 

M L O B S 
m I o b s 


for localization) 
m gl 

lung (3 1) 
ovary (7 1) 
bw (7 1) 
sub (7 1) 




NC 

C 






4 875 

21 125 






3 75 

16 25 






4 

16 9 

1 7 






3 

3 9 



NC 

Care 

Sarc 

LeuLs 

C L 

C-S 

S-L C-S-L 

4 875 

4 875 

4 S75 

1 625 

1 625 

4 875 

1 625 1 625 

3 75 

3 75 

3 75 

1 25 

1 25 

3 75 

1 25 1 25 

4 

8 

5 

1 

1 

1 


ent of 

malignancy 

and localization factors), 2 recessives (1 ; 

for malignancy 1 


prob 26 11 9 
0 

6 5 
1 375 
3 25 
3 25 


14 375 


PROB TEST ACE 
0 
5 
1 

2 5 


11 


FINDINGS 

0 

9 

2 

3 

3 

17 


Three recessives (1 for malignancy 2 for localization) 
lung ov (15 1) 6875 

bw sub (31 1) 8125 


5 

625 


Four recessives (2 for malignancy, 

lung bw (31 1) 

lung-sub (31 1) 

ov-bw (63 1) 

ov sub (63 1) 


1 5 

2 for localization) care sarc 
8125 
8125 
1719 
1719 


1 96SS 


1 125 

625 

625 

125 

125 

1 5 


(over-assortment of lung care) 


0 

0 

1 

0 


Summary of malignancy (factors for malignancy considered alone) based on no of individuals 

13 10 6 


care 

sarc 

leuhs 


6 5 
32 5 


23 5 


IS 


Short 4 5 


Summary of localization (assortment of malignancy and localization factors), based on no of tumors 


care 

sarc 


7 875 
6 5 

14 375 


6 

5 

11 


11 

6 

17 


Short 0 
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Line 7 
F 4 Br II 

F 

F 4 

A Alb?] 116652 


ICarcinomd Lund 
★Bid 114871 
T5 C (A<je 2 yr 10 da 


CHART 98 5 , 

nd | Mult Adenomas Lunds , 

^ Bl *b 116467 Pneumonia 

a ^ H I A<£e 2yr3mo Ida 


5353 Ef 
5tr ain 5 3 5 3 i y < 

na *yy" 


11 Daughters 

Ovarian Adenoma, Lund 
2 5 d cell 5arcomaa Ab 


*01? 1(9320 

★Alb? 119455 

Bl? 110826 

Alb? 117790 
(3) © 

Bl ? 117820 

© 

Alb? 124812 

, © 

★Alb? 123164 

© ® 

★ Bl ? 121694 

© 

*Bl ? 123|95 

★ Bl ? 124368 


123|95 1 
124368 


2 5p cell 5arcomas Abd Wdll, ! 
Perirenal and Lunc^Metas 
Ade 2y r 9da 
5p cell 5arc Pelvic Wall 
and left Hind Led, 

Ad£ £ yr 4mo 22 da 
Ovarian Adenoma , Ca Lunrt 
Adje 2 yr 4 mo 27 da 
Infest infection, Peritonitis 

Ad£ 3 mo Ida 

Intestinal Infection, Jaundice 
Ad,e lyr I mo 26 da 

Intestinal infection, Jaundice 
A lyr 3 mo 12 da 
Intestinal Infection 

Ad,e 2 yr 2mo II da 
Carcinoma of Lund, 

Adje lyr 7mo 18 da 
Subcut 5p cell Sarcoma 
Ad,e lyr Bmo 9 da 

Ca Lund, Lymph Hyperplasia 
Ad,e lyr 10 mo 10 da 

Carcinoma of Lund 
A^e 2yr 23 da 


NG 

Prob for 26 * 4 875 
(of test a dp) Prob for 20 ' 3 75 
Fmdmgfs for 20 ~ 4 
? - 1 
•b - 3 


C 

2H25 
',16 25 
16 
7 
9 


* Bl b 

16775 

* Bl b 

118417 

*Bl b 

119221 

Bl 8 

119614 

*BI b 

125399 

© 

*Blb 

25375 

Bl 'b 

II1&13 

Alb h 

12 2 769 
© 

Aib.’b 

120244 

®© 

★ Bib 

127640 

@ 

Bl b 

124192 

★ Alb b 

129790 

@ 

' BlE 

123746 

★ Bib 

126312 

★Bib 

126153 


15 Sons 

Carcinoma Lun9£, 

Ad,e 2 yr 15 da 

5p cell Sarc Seminal Ves 
Lund Adenoma 
Ad,e 2yr 3 mo 6 
Carcinoma Lund, 

Ad,e 2yr 5mo I2da 

Chrome Nephritis 
Ade lyr 4mo 22da 
Carcinoma of Lund, 

Ad,e 2yr I mo 20 da 
Carcinoma of Lund, 

Ade. 2yr 2mo 27da 
Intestinal Infection 
Ade lyr lmo 14 da 

Rupture Thoracic Aorta 
Ade lyr 9mo 24da 

Acute Neph , Myocarditis 
A^e lyr 3mo I4da 
Early Pseudo Leukemia 
Ad,e 2yr 5 mo Pda 
Intestinal Infection 
Ad,e lyr II mo 17 da 

5p cell 5arc Thoracic Wall 
Ad,e 2yr 9 mo 16 da 
Suppurative Wounds 
Ad^e lyr I0mo2lda 

Ca Lundjind Base of Teeth 
Ad,e cyr 4mo 7da 

Sp cell Sarc of Face and Jaw 
Ad^e 2 yr I mo 24 da 


Chart 9S Here T, 9 114S71 with carcinoma of the lung is mated with d 110467 with multiple benign 
adenomas of the luug The results show that benign lung adenomas did not show the genetic behavior of a ma- 
lignancy as such a cross should have given 100 per cent lung malignancy The findings here are in etact 
accord with the probabilities of the theory, namel> 4 NO 16 C There is no breast carcinoma. 
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RADIOLOGY 


CHART 101 


line 7, Br II F, F» (3) II 

Parents Ft 9 adenoma ovary 

24 mo 22 da (130764) 

F t 3 subcut sarc (126269) 

16 mo 3 da 

No offspring 18 9 9 9 3 (3 NC 6 dead under age) 

No in findings 15 9 9 6 3 (13 in late test age) 


Malignancy 
diDjD, 
di d» di 

Did,D, 
d, dtdj 


Localization 
M L o b S 
Ml o b s 

M 1 O B s 
M 1 o b s 


Distribution of malignancy (factors for malignancy considered alone) 

Probabilities (3 13) NC C 

3 375 14 625 

For IS 2 8125 12 1875 

Findings for 15 4 9 2 7 

6 2 4 


Prob 

NC 

Care 

Sarc 

Leaks 

C-L 

C-S 

S-L 

C-S-L 

For 18 

3 376 

3 375 

3 375 

1 125 

1 125 

3 375 

1 125 

1 125 

For 15 

2 8125 

2 8125 

2 8125 

9375 

9375 

2 8125 

9375 

9375 

Findings for 15 

4 

6 

3 

0 

0 

1 

1 

0 


(1 sarc prostate) 


Localization of malignancy (assortment of malignancy and localization factors), 2recessives (1 for malignancy 1 
for localization) 



prob 18 9 9 

PROB TEST AGE 

FINDINGS 

m gl 

0 

0 

0 

lung (3 1) 

4 5 

3 25 

6 

ovary (3 1) 

2 25 

2 25 

3 

bw (3 1) 

4 5 

3 25 

2 

sub (3 1) 

4 5 

3 25 

I 


15 75 

12 

12 

(over assortment care lung) 

Three recessi ves (1 for malignancy 

2 for localization) 

1 125 

0 

lung-ov (7 1) 

1 125 

bw-sub (7 1) 

2 25 

1 625 

1 


3 375 

2 75 

1 

Four recessives (2 for malignancy 

2 for localization) 

8125 


lung-bw (16 1) 

1 125 

I 

lung sub (15 1) 
ov-bw (15 1) 
ov sub (16 1) 

1 125 

5625 

5625 

8125 

5625 

5625 

1 

0 

0 


3 375 

2 75 

2 



22 5 IS 75 13 


Short 5 75 


Summary of localisation 

care 

sarc 


(assortment of malignancy and localization factors), based on no 
6 75 55 7 

9 6 5 5 


of tumors 


16 76 


12 


12 


Short 0 
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Line 7 

F 6 Bril 


★Alb.? 131017 
Alb.? 131323 
★Alb? 131335 
★Alh? 132521 
Alb? 133135 
★Alb? 133333 
★Alb? 133391 

★Alb? 133744 
★Alb? 133661 


Chart - 101 

I Adenoma Ovary 1 5ubuf 5arc , Pneumonia 

Fr*AHx? 130764 ★Alb’b. 126269 
J C Ad,e Syr 22da. CjAde lyr 3mo. 3da 


C [ Ajg 2yr22da 

9 Dau^hbera j F6 10 Sons 

Adenoma Ovary Albfc 1 127694 AdeaLunS, Pleuntis, Pericarditis 

Ade lyr lOmo II da A&e I yr 3mo 6 da 

Pneumonia Altxb IH83I0 Chronic Nepb, Subcof Abscess 

Ade lyr 7ma A^e lyr 4mo 15 da 

5p. cell 5arc. Abd Wall, HemOvanes ★Albt 129121 Care Lund Intest Infec 

1 . , . .. 7 7 I. //-v mn I I Ha 


3333 II 

Strain yfjfEly' 

Y 


Ad,e lyr lima 

Carcinoma Lund HemOvanes Albb 129210 

Ade 2yr '10 da 

Hem. Ovaries Infeaf (nfec., Jaundice ★Alb.b 129325 
Ade lyr lOmo I6da 

5arc of Abd &Tbor Walla S Diapbr Alb& 126924 
A<^e £ yr 2mo 

2 5ubcuf 5arc. Thoracic Wall ★AlbS 130511 

Pseudo leukemia, Hem Ovary 
Ade 2yr 18 da. 

Carcinoma Lund ★Alb'b 131432 

Ade 2 vr Imo 9 da 


; Diapbr Alb& 128924 


Ad,e ° lyr 6 mo 1 1 da 
Intestinal Infection 
A^e lyr 5ma 20da 
2 Carcinomas Lund 
A<^e lyr 5ma 26 da.. 
Adenoma Lunda 
Ad.e 1 vr Imo 25 da 


A4e lvr Imo 25 da 

★AlbS 130511 5p.cell 5arc. Prostate involving Pect 
Urinary Reteohon, Uremia 
Adp lyr 5mo 8 da 


★AlbSJ I3M32 


A<^e 2yr Imo 9 da 

5arc left Abd WallS bolb Hind Leds Alh'b 133219 
Hem Ovary, Carcinoma Lund 
Ad^e lyr II mo. 27da, 


Care. Lunds, Netas. Lunds 
Ad,e lyr 6 mo. II da 

Pulmonary Infection 
Ade lyr 9 mo 25 da 


NC C 

Prob for 18 - 3 375 14 625 

(of Leaf ade) Prob. far 15 Z 8125 12 1875 

Findtndsfor 15 4 II 


NC : 

Z 

2 


c 

7 

4 


Chart 101 Here F, 9 130704, with malignant adenoma of the ovary, is mated with 3 126269, with sub- 
cutaneous sarcoma Sarcomas, adenomas, and leukemic diseases occur in the offspring, but there is no 
breast carcinoma Tins also is a cross between two types of malignancy and the fact that we do not get 
100 per cent of malignancy demonstrates that there is one unit recessive factor for carcinoma (or adenoma) 
and another unit recessive factor for sarcoma The results show a shortage of only 1 IS malignancies for 
perfect accord with the theory 
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RADIOLOGY 


CHART 103 


line 7, Br II F, F t (4) 

Parents F. 9 care lung 19 mo IS da ^ 

(123164) l 

F< 6 pseudoleuk 29 mo 3 da r 

(127640) ^ 

No offspring 14 S 9 6 6 (3 NC 6 d?ad under age) 

No in findings 11 8 9 3 3 (8 in late test age) 6 9 2 6 

Distribution of malignancy (factors for malignancy considered alone) 


ilalignancy 

d,DiD, 

dj d, di 


DiDjdj 
dj d dj 


Probabilities (3 13) 
For 14 
For 11 

Findings for 11 


NC 
2 625 
2 0625 
5 


C 

11 375 
8 9375 
6 


Localization 
M I O b S 
51 1 o b s 

M L o b s 
M I o b s 


prob NC Car c Sarc Leuks C-L C S S L C-SL 

For 14 2 625 875 S75 2 625 2 625 S75 3 625 875 

For 11 2 0625 6875 6875 2 0625 2 0625 6875 2 0625 6875 

Findings for 11 5 1 1 3 0 1 

(2 leuks died under age for care) 

Localisation of malignancy (assortment of mabgnancy and localization factors), 2 recessives (1 for malignancy 1 
for localization) 


NC 
2 625 
2 0625 
5 


m gl 

lung (3 1) 
ovary (3 1) 
bw (3 1) 
sub (7 1) 


prob 14 8 9 
0 

3 5 
2 

3 5 
Z 75 


PROB TEST AO B 
0 
2 

1 5 

2 
1 


FINDINGS 

0 

1 

1 

2 

1 


Three recessives (1 for malignancy 

2 for localization) 


lung-ov (7 1) 

1 

75 

bw sub (7 1) 

1 76 

1 


2 75 

1 75 

Four recessives (3 for malignancy 

2 for localization) 


lung-bw (15 1) 

875 

5 

lung sub (31 1) 

4375 

25 

ov-bw (16 1) 

5 

375 

ov-sub (31 1) 

25 

1875 


2 0625 

1 3125 


Summary of malignancy (factors [or mabgnancy considered alone), based on no of individuals. 

carc I = | | 

sarc £ 0 f o 

lent* 7 4 3 


Short 3 


Summary of localization (assortment of mabgnancy and localization factors), based on no of tumors 
carc 5 5 3 5 3 

5 25 3 3 


Short 1 5 
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I 

I 


Chari- 103 


Line 7 Chart 

F 5 Br II 

r» Carcinoma Luni 

'© F A *Alb? 123164 ★B 

^ lA^e lyr 7 mo 18da. 

F 5 6 Dau^bfers 

★Alb? 1 127620 Leukemia 

A<^e lyr 2mo 4da 

★Alb? 129296 Pseudo leukemia 

T A<J,e lyr 5ma 23 da 

rtAlb? 129926 Rehculum Cell Sarcoma Liver 
A?e lyr 7mp 22 da 

Alb? 130169 Intestinal Infection 

' Acute Dilatation of Stomach 

lyr <9 mo 10 da 

•AcAlb? 130538 FibroSarc Abd Vail, Pneumonia 
A9,e lyr 9mo 4 da 

Bl $ 132269 Pulmonary Infection 
A£e 2yr 3 da 

★Alb? 133426 5arc Pelvic Vail and Hind Le<L, 
Infra Abd. 3arc., Adenoma Ovary 
A^e 2yr 2 mo. 5 da 

BL? 131696 Chronic Nephritis 
I A<^e lyr 6ma IQ da 


Alh? 1 30 169 


Bl ? 132269 
★Alb? 133426 


BL? 131698 

I 


iPulmnary Infec 
Early Pseudoleuk 
★ BIS 127640 
CjA^e 2yr 5mo 2da 

r 5 §_ 

BIS 1 127315 Absc 


3335 H 

Strain 5353 Iy 1 
*YY" 


6 Sons 

Abscess Lun<! 


Bl S 127315 Abscess Lur>6 5upp Wounds. 

Hyperplastic Spleen 
A<^e lyr 2mo. 5d& 

AlbS 127325 Wounds. Acute Nephritis 
A£e lyr 5 mo 2o da 

★Bl’b 127990 Carcinoma Lund 

A^e lyr 5 mo. lOdd 

Alhi 126841 Pulmonary Infection 
Intestinal Infection 
A^e.lyr 5mo I4da 
BLS 129907 Acufe Nepb., Urinary Refer) 
A^e lyr 7mo cl da 
AlbS (23241 Intestinal Infection 
I A &e 2 ma 14 da 


AlbS (23241 

I 


NC : C 

, Prob for 14- 2 625 II 375 

(of testate) Prob for 11 20625 <9 9375 

Finding for 11 5 -6 

9 3 5 


Chart 103 Here is another cross between two different types of malignancy Fj 9 123164, with car- 
cinoma of the lung, mated with 6 127040, with pseudoleukemia. Here again different recessive genes control 
carcinoma and pseudoleukemia respectively since we do not get 100 per cent malignancy from such a cross 
The findings are only 2 9 malignancies short for the theory Leukemias carcinoma, and sarcoma occur as 
expected, but there is no breast carcinoma 
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RADIOLOGY 


CHART 110 


line 7, Br II 5 
F 


F,I 


Parents F» 9 mult osteo-sare body-wall 
27 mo 3 da (125001) 


Malignancy 

D,d t D» 

dt djdj 


F ‘ wc lung 32 mo 18 da d t D,D, 

(127477) d, d, d, 

No offspring 28 18 9 10 3 (4 9 la dead under age) 

No in findings 23 14 9 9 3 (21 in late test age) 12 9 9 3 

Distribution of malignancy (factors for malignancy considered alone) 

Probabilities (3 13) NC C 

5 25 22 76 

4 314 18 694 

4 19 9 2 12 

6 2 7 


For 28 
For 23 
Findings 23 


Localization 
M L o b S 
M 1 o b S 

MloBS 
M 1 o b s 


Prob 

NC 

Care 

Sarc 

Leuls 

C-L 

C-S 

S-L 

C-S-L 

For 28 

5 25 

5 25 

5 25 

1 75 

1 75 

5 25 

1 75 

1 75 

For 23 

4 314 

4 314 

4 314 

1 438 

1 438 

4 314 

1 438 

1 438 

Findings 23 

4 

11 

2 

1 

1 

4 

( 1 care jaw) 


Localization of malignancy (assortment of malignancy and localization factors), 2 recessives (1 for malignancy 
for localization) 



prob 28, 18 9 

PROE 

1 TEST AGE 

FINDINGS 

m gl 

0 


0 

0 

lung (3 1) 

7 


5 25 

6 

ovary (1 1) 

9 


6 

9 

bw (3 1) 

7 


5 25 

6 

sub 

0 


0 

0 


23 


16 5 

21 

Three recessives (1 for malignancy 

2 for localization) 




lung-ov (3 1) 

4 5 


3 

0 

Four recessives (2 for malignancy 

2 for localization) care sarc. 



lung-bw (15 1) 

1 75 


1 313 

0 

ov bw (7 1)* 

2 25 


1 5 

4 


4 


2 813 

4 


* If this probability is based on the entire fraternity there is no over assortment 


Summary of malignancy (factors for 

care 

sarc 

leu Is 


malignancy considered alone), based on no of individuals 


14 

10 5 

16 

14 

10 5 

0 

7 

5 25 

2 

35 

26 25 

24 Short 2 25 


(over-assortment of care) 


1 


Summary of localization (assortment of malignancy and localization factors) based on no of tumors 

16 11 25 15 

carc 7 5 25 6 

sarc 


23 


16 5 


21 


Short 0 


SLYE 


RELATION OF HEREDITY TO THE OCCURRENCE OF CANCER 
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Line 7 


4 I 


F 6 Bril r 


Chari- 110 

I Mult Osfeo Sarcomas Dorsal & 1 Care Lon65 
r + | Vent I hor 'Ctblls, f?ibs & Pleura | 

1*5 BL?, 125001 ★Bl'b 127477 

C 1 A9,e 2yr 5mo 3da C] A^e EYrSmo I6da 

17 Daughters 1 F 6 >0 Sons 


5 333- H . 
Strain 3 3 53 Iy' 


YV 5 ^yy" 


★ 01 ? 
01 ? 
Bl? 
★ 01 9 
★AIL? 
EX? 

★ Bl? 

★ Bl? 

★ Bl? 

★ 01? 
BL? 

★ BL? 

★ 01? 
★Alb? 


Bl? 
★ Bl? 


116790 Thymus Lympbosarc becomind FbeudoleuK! 
A9,e 9 mo 13 da ^ 

124582 Acute Neph^Unnary Refen., Hyp. heart" 

A9,e lyr 4mo 15 da 

125125 Pneumonia, Hem Ovanes 

A9,e lyr 4raa 22 da. 

125785 Abscess Lurxjs, Adenom Uferusk Ovary 
lyr 7mo 4da. 

126720 Carcinoma of Lun<i, 

A ftp lyr 5 mo- 28da 

,222.2 

127760 Bilaferal Adenomas of Ovanes 
A£e lyr lima 16 da 

127352 Adenoma Ovary, Chrome Nephritis 
A<jj2 lyr lOmo 20 da 

128403 RCSarc Abd-Wall, Adenoma Ovary 
Ay,e cyr 21 da. 

128405 Adenoma &, Hemorrhage Ovary 
A^e 2yr 21 d£ ' 

Sopp. Nephritis, General Infection 
A«je lyr 9mo 2da 

129691 Sp.cell Sarc. Pelvic Wall, Ade n.0 vary, Pneum 
Ad,e 2.yr 6mo. 3da 
SncellSarc AbdWall, Adenoma Ovary 
A9,e 2yr 6ma 6 do 
3p. cell Sarc Rt AbdWall and Hind Le4, 

2 5p.cell Sarc Inner Aspect Thoraocyfell 
A4,ei 2 yr 2tno 23 da. 

rlemorrhati^ Ovaries 


128491 


129742 

130780 

124584 


Alb$l 


★ Bit] 

★ BLt 

★ Bit 
Bit 

★Blt| 

DLt' 

★ Bit | 

★ Bit 1 

★ 0lt| 


23908 

126699 

126272 

127916 

127636 

126395 

130591 

130847 

131241 

132614 


Chronic Nephritis 
A9e lyr 2roal4da. 

Carcinoma of Lurx^ 

A9,e lyr 1 1 mo 16 da 
An6io Sarc Thoracic Wall, Fatal Hem 
^ A9e. lyr IQrno 24 da 
5d cell Ca. Base of Teeth invading. Bone 
~ A9,e. 2yr 2ma Uda. 

Acute Nephritis, Urinary Retention 
A9,e lyr 9 mo 18 da. 

2 Carcinomas Lun<i 
A9,e lyr llmo 6dd 

Corf cell Adenoma Adrenal . Cbr Neph 
A^e 2yr 3 mo £8da 
Multiple Carcinomas Lonis 
Ay,e 2 yr 2ma28da 

Ca Lund MefasLunhs, AdenomLuni 
’'Aie £yr 7iV>a Ida ^ 
Carcinomas Lunds 
A9,e 2yr 5 ma 23 da 


A<L,ei lyp 4mo 16 da. 

127162 Endothel 5arc Liver, 5pleen, NecK Nodes 
Bilateral Adenomas Ovaries 
A<^e lyr 10ma 7da. 


NC 

Proh For 28 5 25 
(of testa&e) Proh fer 23 A 314 
Findio4LS for 23 4 

l- I 


c 

22 75 
18 694 
19 
12 
7 


★Alh? 


127467 25p.cell Sarc Abd. Wall, Mult Lund 
Mehas^, Bilaf Adenomas Ovanes 
A^e 2yr Imo 14 da 


Chart 110 Again a cross is made between two different types of malignancy, Fs 9 , with multiple sar- 
comas in multiple sites and 8 127477 with lung carcinoma. Again the expectation is not 100 per cent 
malignancy but instead a ratio of 4 NC 19 C The findings are in exac t accord with the expected ratio 
Sarcomas, carcinomas and leukemic diseases occur in the offspring, but again there is no breast carcinoma 
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RADIOLOGY 


CHART 117 


E 

UNB 7, Br II F, Fe VII 


Parents F, 9 mt inf 17 mo 21 da. 
(123152) 

F» 5 multiple can: lungs 
33 mo 3 da (130401) 


Malignancy 

d,d,d, 

di di d» 

diD-Dj 
di d, d, 


Localization 

M L o b S 
in 1 o b s 

M 1 o b s 
M 1 o b s 


No offspring 
No in findings 


21 

18 


12 9 9 3 (3 NC 3 dead under age) 


12 9 6 3 (17 in late test age) 


Distribution of malignancy (factors for malignancy considered alone) 

/ rt do\ ' 


Probabdities (9 23) 
For 21 
For 18 

Findings for 18 

Prob 
For 21 
For 18 

Findings for 18 


NC 
5 9067 

5 0625 

6 


C 

15 0949 
12 9375 
12 


9 3 9 
8 3 3 


NC 
5 9067 

5 0625 

6 


Care 
5 9067 

5 0625 

6 


Sarc 
1 9689 
1 6875 
o 


LeuLs 
1 9689 
1 0875 
1 


C L 
1 9689 
1 6875 
1 


-c-s 

1 9689 
1 6875 
1 


0 


S-L 

6563 

5625 


C-S-L 

6563 

5625 


Localization of malignancy (assortment of malignancy and localization factors), 2 recessives (1 for malignancy 
for localization) 

PROB 21 12 9 PROB TEST AGE 

m gl 0 0 

lung (3 1) 5 25 4 35 

ovary (11) 6 6 

bw (3 1) 5 25 4 25 

sub (7 1) 2 625 2 125 


FINDINGS 

0 

4 

6 

4 

o 


19 125 

Three recessives (1 for mabgnancy 2 for localization) 
lung-ov (3 1) 3 

bw-sub (7 1) 2 625 

5 625 

Four recessives (2 for malignancy 2 for locabzation) 
lung-bw (15 1) 1 313 

lung-sub (31 1) 

ov-bw (7 1) 1 ^ 

ovsub(15 1) '5 

4 2193 


16 625 

2 75 
2 125 


4 875 


1 063 
5313 
1 375 
6875 

3 6568 


10 


0 

0 

2 

1 


Summary of malignancy (factors for mabgnancy considered alone) based on no of individuals. 
rnrO 10 5 9 9 

6 35 4 5 4 
SSs 5 25 4 5 3 


21 


18 


16 


Short ! 


Summary of localisation (assortment of malignancy and localization factors) based on no of tumors. 


care 

sarc 


11 25 
7 S75 

19 125 


10 25 
6 375 

16 625 


10 

6 

IB 


Short 025 
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RELATION OF HEREDITY TO THE OCCURRENCE OF CANCER 


429 


Line 7 

F 6 Bril 

4-vn 


Chari 1 

Infest Infection 


Tk B!? 123152 

-p YU Het NC [ A4,e lyr5mo Care j Afo 2yr9mo 3da 

F 5 \Z Daughters | Fs § ^o n_g 

★ BL? 1)23364 Aden Ovary wtb Fata! Hern BLb 1127090 Intestinal Infection 

A?,e lyr£mo 2!do A«e. lyr6mo 17da 

Bl? 126395 Intest Infection, Jaundice Bl'b 127459 Supp. Wounds, SuppMyocard 

A-Syi (yr7mo 3da A*>e lyr 7mo. lOda 

★ BI9 126674 Cd.Luni,Metas.,Bilaf Aden Ovanet^Bl’b 126110 Carcinoma Lund-, 

A^e lyr 9mal7da A^e lyr 9mo 22 da 

★ Bl ? 126802 5picell 3arc Abd Wall, IntraAbd Exfen ★BL'b 130212 Pseudo Leukemia 

r r Ad,e lyr 9 mo 28 da A^e 2yr Imaltfda 

★ Bl? 127307 Carcinoma LumJ^s Alb*b 130794 Append^.t.s, Colitis 

f A«,e- lyr UmoF3da^ „ , - A4>e..£yr 3 mo 14 da 

★Bl 9 127490 Lympbosaasn&tprnryBjocrpKidneyS ' ★Alblb 133475 'Ga ! LL)o^ J ,.GystAden*5ubcutr 
r Adenoma-Qyar_yM..- ~ A^e 2yr 8rrxr.2da„ . 

Ad^e-Ayr lima-; llda* „ ; 

★ 01.2 127654 Aden. Ovarv-virfh Fatal, ttemorrha^ s* - ' , NC - C 

A^e lyr 6 mo I3da Probi for £1 - 5 9067’ ‘15*0949 


r 5333 D 

Uitau-u^ 31 ""^ 

★BCb.130401 Y /y? YY 

Care j A^e 2yr9mo3da 


★ Bl’b 126110 


F 6 6 Sons 

Bl'b 1127090 Intestinal Infection 
A4& lyr 6 mo 17da 

Bl'b 127459 Bupp. Wounds, Supp. Myocard 
A^e lyr 7mo. 16 da 

★ Bl’b 126110 Carcinoma Lund-, 

A?,e lyr 9 mo 22 da 

A'BL'b 130212 Pseudo LeuKemia 

A^e 2yr lmal6da 

Alb*b 130794 Appendicitis, Colitis 
, _ A9,e..2.yr 3 mo 14 da 

*TAlb5i :1 33475 "Ga 'Luo A Cyst- /\den-5ubcot 
A^e 2yr 6moc2da„ . 

_ — Nc. - C 


NC. 

Prob. for £1 - 5 9067 


15' 0949 


★Alb.? 126505 3p. cell 5arc Thor & Abd. Walls & (of test a'fee) Prob for 10 - 5 0625- 12 9375 
o'c .i 1 Q.i.4- aj n. ia- to 


£ 5ubcut»,Bilat Aden Ovaries, 
Pseudo leuKemia 
A<J,e 2yr 16 da 

Bl ? 129707 Intestinal Infection 
A?,e £yr 10 da. 

★ Bl? 129716 5p.cell 5arc Tbor Wall and Arm 
Adenoma Lund Hero. Ovary 
Ad,e 2yr 2 mo 4da 

Alb? 130364 Intestinal Infection 
A^e 2yr 3 mo. 19da 


Alb.? 130364 


I ★Altxgj 


Findings for 16' 

l 


130012 3p.cell 5arc.Tboc& Abd Walls 
Adea Ovary, Pneumonia 
A?,e 2yr 3mo 23 da 


Chart 117 Here heterozygous uon-cancer 9 123152 (her father was genetically carcinomatous) is mated 
with 3 130401 with multiple lung carcinomas Sarcoma, carcinoma and leukemic disease occur but there is 
no breast carcinoma 


The findings are in exact accord with the expectation for the theory Throughout these charts there is no 
evidence of an extra-chromosomal factor for breast cancer which was ruled out m the first generation by the 
dominant allelomorphs for localization in the breast earned in by the 6 (shown in the first chart here pre- 
sented) 

These charts show the nccessitj for considering not onl> a malignancy factor but also a localization factor 
The small shortage of malignancy when malignancy factors only are considered is eliminated when the 
assortment of localization factors with malignancy factors is considered There is thus no shortage what- 
c\er of cancer occurrence for the entire Line 7 of 650 mice 
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TOTALS LINE 7, Fi_ 6 


Parents par $ 


care m gl 14 mo 11 da. 
(90501) 


par 3 


No 

No 


of mice 
in findings 

Average NC age 
Average C age 


pneumonia 10 mo 
(86725) 

650 (344 
477 (302 

22 5 mo 
22 3 mo 


27 da 


9 

9 


306 

175 


6) 

3) 

22 5 mo 
21 6 mo 


Malignancy factors 
djDjD, 
diDjD, 

DiDjDi 
di dj dj 

173 NC dead under test age 42 9 131 <5 


Localization factors 
m L 0 B S 
m 1 0 B 3 

M 1 O b S 
MlObS 


3 22 5 mo 
3 23 mo 


Distribution of malignancy (factors for malignancy considered alone) 

PrAnoniMfi^e \ta ^ ' 


range 17-30 mo 
range 4-33 mo 


Probabilities 
For 650 
For 477 

Findings for 477 


NC 
151 8245 
106 8741 
155 


C 

498 2235 
370 1259 
322 


70 

85 


232 

90 


Probabilities NC Care Sarc LeuU C-L 

£ or 650 151 8245 125 7617 103 1313 59 5665 55 6289 

P° r J 477 , 106 8741 90 6881 77 4375 42 4372 40 6252 

Findings for 477 155 129 74 39 11 

. , (1 teratoma omitted) 

ine conspicuous tailures are in the multiple type groups which require the assortment of 4 and 6 recessive 
factors (2 or 3 for malignancy and 2 or 3 for localization) 


CS 

89 3185 
69 1253 
55 


S-L C-S-L 
34 5021 30 3145 
26 125 23 6876 
5 8 


Localization of malignancy (assortment of malignancy and localization factors), 
1 for localization) 

m gl (dim) 
lung (d t l) 
ovary (dio) 
body-wall (dib) 
subcut (djs) 


Three recessives (1 for malignancy 
lung-ovary f dilo) 
bw-subcut (djbs) 


recessives (1 for malignancy 


prob 650, 344 9 

PROB TEST AOS 

FINDINGS 

SHORT 

0 

0 

0 


174 0625 

124 0625 

123 


96 126 

81 875 

95 


144 125 

103 5 

106 


83 688 

60 25 

62 


498 0005 

369 6875 

386 

0 

for localization) 

55 46S8 

48 0938 

16 


48 5951 

32 5626 

31 


104 0639 

80 6564 

47 

33 6564 


The most conspicuous failure in the assortment of any group was m lung-ovary (sex incidence) 


lung-bw (didjlb) 
lung sub (didjls) 
ov-bw (didjob) 
ov sub (d l d t os) 


41 7837 

31 1266 

19 

22 5018 

16 8913 

7 

28 8439 

24 5781 

39 

14 89S7 

13 1798 

19 

108 0281 

85 7758 

84 


The probabilities for ov tnvand ov-sub are based on the number of females 
the entire group there rvould have been no over assortment 
Summary of malignancy (malignancy factors considered alone) 

- 302 75 

255 5 
178 25 




Based on no 
210 5 
185 75 
125 5 


1 7758 

If these probabilities were based on 

of individuals. 

203 

142 

63 


care 
sarc 

leuks (dj) 

736 5 521 75 408 113 75 

This considerable shortage of tumors in mice living into test age indicates the presence of another genetic 
factor assorting with the malignancy factor This second recessive character is the factor for localization 

Summarv of localization (assortment of malignancy and localization factors) Based on no of tumors. 

X4c 7d.) 270 1875 205 9375 

if 227 813 163 75 

498 0005 369 6S75 386 0 


218 

168 


To summarize Tiie strain from which 
the parent female came was a low percentage 
malignancy strain Of the tumors earned, 
it was relatively high in carcinoma of the 
mammary gland, very high in leukemic 
disease There was neither ovanan ade- 


noma nor sarcoma frankly shown in the 
parent female strain 

The strain from which the parent male 
came was a high percentage malignancy 
strain Of the tumors earned, it was rela- 
tively low m mammary gland carcinoma 
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only one-third as high a percentage of 
leukemic disease as in the female strain, 
high in lung carcinoma, low in ovarian ade- 
noma, and high m sarcoma 

The resulting hybrid strain of 650 mice, 
was a high percentage malignancy line , high 
in lung carcinoma, very high in sarcoma, 
high in ovarian tumors, relatively low in 
leukemic disease (nearly identical in per- 
centage with the male strain), and with 
no m amm ary gland carcinoma whatever 
throughout nine generations of individually 
tested mice There was throughout the 
whole range of malignant types tested no 
evidence of an extra-chromosomal factor 
These charts and figures demonstrate be- 
yond doubt that types and sites of malig- 
nancy are segregating out, and hence that 
the tendency to malignancy and to its lo- 
calization is inheritable The actual find- 
ings given from every type of cross made, 
and the theory presented explain the facts 
and ratios of these findings so exactly that 
there is no shortage whatever m the num- 
ber of malignancies, which is in complete 
accord with the theory 

I call your attention to the page of totals 
for the entire Line 7, of which only a few 
fraternities could be charted in this paper 
The parent female 90501 and the parent 
male 86725 are given with their formulae 
both for malignancy and for localization 
There were 477 mice that hved into test 
age The average age of non-cancer mice 
was 22 5 months, identical for females and 
males The average age of cancer mice was 
22 3 months, for females 21 6 months and 
for males 23 months Note the long range 
of age incidence in malignancy, from 4 to 33 
months, due to the very early occurrence of 
some cases of leukemic disease 

The probabilities for 477 mice were 
106 87 NC 370 12 C, the findings were 
155 NC 322 C This shortage of 4S can- 
cerous individuals (when malignancy fac- 
tors alone are considered) shows the neces- 
sity for a localization factor also to explain 
the findings 

For the validation of the theory it is 
necessary that there shnnM he rorouinma 


with every possible combination of these 
forms of malignancy Note that all of these 
combinations did occur 

The probabilities and findings for 477 
were 

NC Care Sarc Leuks 

Pr °^ a ; 106 8741 90 6881 77 4375 42 4372 

Dili ties 

Findings 155 129 7*1 39 

C-L C-S S-L C-S-L 

P T b , a ' 40 6252 69 1253 26 125 23 6876 

bill ties 

Findings 11 55 5 8 

This is very striking when one considers 
that the chance to get the six recessive 
combinations, carc-sarc-leuks, of which 
there were eight in Lme 7, varied from a 
7 1 chance to a 255 1 chance, according 
to the type of matings made 

Note that throughout this lme of 650 
mice there is no breast cancer although the 
parent female, 90501, actually had breast 
cancer There is no indication here of any 
extra-chromosomal factor Neither is there 
any basis for considering malignancy as a 
dominant, since if one considers malignancy 
alone without the localizing factors there 
is a shortage of 7 5 carcinomas, 43 75 
sarcomas, and 62 5 leukemic diseases, or a 
total shortage of 113 75 tumors, even for 
a recessive 

Note that when malignancy alone was 
considered there was a shortage of 48 
cancerous individuals, but when the as- 
sortment of malignancy factors with locali- 
zation factors was the basis of the analysis, 
there was no shortage whatever and the 
findings were in perfect accord with the 
theory of one unit recessive for carci- 
noma, one unit recessive for sarcoma, one 
unit recessive for leukemic disease, and one 
unit recessive for each location of mahg 
nancy This requires the assortment of 
all these factors, each with the others, when 
all of these factors are bred in, as was the 
case in Lme 7 here presented 
It seems to me that, so far from com- 
pletely homozygous material being neees- 
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TOTALS LINE 7, Fj_„ 

Parents par 9 care m gl 14 mo 11 da 
(90501) 


par 6 


No of mice 
No m findings 

Average NC age 
Average C age 


pneumonia 10 mo 
(S6725) 

650 (344 
477 (302 

22 5 mo 
22 3 mo 


27 da 


306 

175 


3 ) 

3 ) 


Malignancy factors 
diDaD, 
diDiDj 

DiDjDj 
dj dj dj 

173 NC dead under test age 42 9 131 a 


Localization factors 
m L O B S 
m 1 o B s 

M 1 O b S 
Ml ObS 


9 22 5 mo 3 22 5 mo range 17-30 mo 

$ -1 6 mo 3 23 mo range 4-33 mo 

Distribution of malignancy (factors for malignancy considered alone) 

Probabilities NC C 

For 650 
For 477 

Findings for 477 


151 8245 

498 2235 



106 8741 

370 1259 



155 

322 

9 70 

232 



6 85 

90 

Care 

Sarc 

Leuks 

CL 

5 125 7017 

103 1313 

59 5665 

55 6289 

1 90 688 1 

77 4375 

42 4372 

40 6253 

129 

74 

39 

11 


^bdiUes NC Care Sarc Leaks CL C-S S-L CS-L 

P° r 889 J51 8245 125 7017 103 1313 59 5665 55 6289 89 3185 34 5021 30 3145 

j 7 , 106 8741 90 6881 77 4375 42 4372 40 6253 69 1253 26 125 23 6S76 

Findings for 477 155 129 74 39 11 55 5 8 

, , . (1 teratoma omitted) 

lne conspicuous failures are m the multiple type groups which require the assortment of 4 and 6 recessive 
factors (2 or 3 for malignancy and 2 or 3 for localization) 

Localization of malignancy (assortment of malignancy and localization factors), 2 recessives (1 for malignancy 
1 for localization) s 

m gl (d t m) 
lung (d t l) 
ovary (d,o) 
body-wall (dib) 
subcut. (dis) 


lung ovary (dilo) 
bw-subcut (djbs) 


pros 060, 344 ? 

PR08 TEST AGE 

FINDINGS 

SHORT 

0 

0 

0 


174 0625 

124 0625 

123 


96 125 

81 875 

95 


144 125 

103 5 

106 


83 888 

60 25 

62 


498 0005 
for localization) 

369 6875 

386 

0 

55 4688 

48 0938 

16 


48 5951 

32 5626 

31 


104 0639 

80 6564 

47 

33 6564 


The most conspicuous failure in the assortment of any group was in lung-ovary (sen incidence) 


lung-bw (didilti) 
lung-sub (didjls) 
ov-bw (djdjob) 
ov-sub (didjos) 


41 7837 

31 1266 

19 

23 5018 

16 8913 

7 

38 8439 

24 5781 

39 

14 8987 

13 1798 

19 

10S 0281 

85 7758 

84 


The probabilities for ov-bw and ov sub are based on the number of females 
the entire group there would have been no over-assortment 
Summary of malignancy (malignancy factors considered alone) Based on no 

255 5 185 75 

178 25 125 5 




care 
sarc 
leuks (dj) 


1 7768 

If these probabilities were based oa 

of individuals. 

203 

142 

63 


621 75 


408 


113 75 


736 5 

This considerable shortage of tumors in mice living into test age, indicates the presence of another genetic 
factor assorting with the malignancy factor This second recessive character is the factor for localization 

tummarv of localization (assortment of malignancy and localization factors) Based on no of tumors. 

) 270 1875 205 9375 21S 

227 813 163 75 168 

386 0 


498 0005 


309 6875 


To summarize The strain from which 
the parent female came was a low percentage 
malignancy strain Of the tumors earned, 
it was relatively high in carcinoma of the 
mammary gland, very high in leukemic 
disease There was neither o van an ade- 


noma nor sarcoma frankly shown in the 
parent female strain 

The strain from which the parent male 
came was a high percentage malignancy 
strain Of the tumors earned, it was rela- 
tively low in mammary gland carcinoma 
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death m each member of any family with a 
very small margin of error A study of 
human records, such as I am suggesting, 
would show the attending specialist, first, 
the probable type of diseases to be expected 
in a family, due to ancestry, second, the 
meaning of symptoms, sometimes fatally 
hard to ascribe to their cause, but which 
have been presented before m the family , 
third, the probable reaction to types of 
treatment, and fourth, the probable prog- 
nosis These things I can predict in my 
mice from knowledge of the family 
records 

This pre-knowledge of probable diseases, 
reactions, and prognosis within a family 
would, I think, if it were universally at the 
command of practitioners, revolutionize 
medicine, smce we should then not only 
know something about the disease and its 
treatment of choice, but we should also 
know something about the patient 

DISCUSSION OF SYMPOSIUM 

Dr Francis Carter Wood (New York 
City) I am happy to discuss Dr Port- 
mann's paper because I think it represents 
a great advance in our classification of 
malignant growths of the breast from a 
practical aspect — one which will lead to 
the collection of statistics which are of 
value 

U nless we proceed with such classifications 
as this and all workers publish their records 
co-ordinating their cases just as Dr Port- 
mann suggests and as he has done himself, 
we will have the continuation of the sort of 
statements which you can hear from any 
group of surgeons For instance, most of 
them say that \-ray has been proved to be 
of no value post-operatively, entirely dis- 
regarding the large volume of statistics 
which arc available from Germany 
Our own American statistics in general 
have not been properly collected, the cases 
have not been properly co-ordinated, the 
\-ray has been of varying types, and unless 
ue can get a standard not only m classi- 
fication, as Dr Portmann suggests, but also 

n plncdlfiootlrtn An/-I . A .J i - r* if 


cases in which radiation is necessary, we 
■will never have a type of information which 
will enable us to advise the individual pa- 
tient as to what should be done 

I quite agree with him that the patho- 
logic classifications are of small value be- 
cause grouping and studies of the mor- 
phology of cells are of little value to the 
individual They tell what a hundred pa- 
tients will do but they do not tell what the 
individual will do 

We know, for instance— always have 
known, in fact— that the gelatinous type 
of carcinoma is less malignant m a general 
sense than the scirrhous type and yet we 
all see patients with carcinomas of the gelat- 
inous type die with great ease despite 
microscopic analysis, which shows that 
the tumor should be cured by operation 
On the other hand, we do know that these 
gelatinous types are not susceptible to 
radiation 

The classification of Dr Portmann, it 
seems to me, is the best of the lot It 
should be adopted in some official way 
The College of Surgeons, you know, is 
printing forms on which records are to be 
made so as to avoid loose history-taking and 
to see that all the facts are recorded, and I 
think we might well do the same thing with 
Dr Portmann’s plan It is unquestionably 
the best that has been published so far 

There are still debatable matters, 
which Dr Portmann himself raises Shall 
we consider every case with small pig-skin 
area as inoperable ? I don’t agree that it 
is Nor do I always agree that we should 
not operate upon an ulcerating carcinoma 
If the case is to be palliated with the great- 
est effectiveness, it is sometimes necessary 
to remove a large ulcerating breast simply 
without opening the axilla, close the wound 
as quickly as possible, and then begin post- 
operative radiation That may restore the 
patient to a condition in which she can go 
back to her normal activities for a year or 
two 

Such people almost inevitably die, but 
there is a palliative surgery which, if you 
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find the solution For when the only form 
of malignancy m a stock is breast carci- 
noma, then malignancy occurs only m the 
breast and only in the epithelium, and 
these two factors for malignancy and for 
localization thus seem to be one factor, be- 
cause they always occur together, and it is 
misleading But with material of this sort, 
homogeneous m that only certain types and 
sites of malignancy ever occur, but hetero- 
geneous m that it carries more than one 
type and site of malignancy, then these 
combinations do occur, which make it pos- 
sible to explain the genetics of cancer This 
material shows every possible combination 
of the unit character for each type of ma- 
lignancy, with every other type of malig- 
nancy, and with every unit character for 
localization It seems to show that malig- 
nant growth of each type differs m only 
one gene from non-mafignant growth of 
that type, smce the figures are accurate 
only for malignancy and localization as 
unit recessives For malignancy and lo- 
calization, as unit recessives, the figures 
are nearly perfect 

This material in its heterogeneous con- 
tent of malignancy, parallels human mate- 
rial in cancer occurrence, and this theory 
which I have demonstrated is submitted as 
a probable explanation of the genetics of 
human cancer < 


l necessity for human records is the same, 
irrespective of any details of a genetic 
: theory , indeed, they would in tune prove 
[ the correctness or the error of any genetic 
theory, and they would be the court of 
last appeal 

I have spoken to this body of men and 
women many times, and your reception of 
me and of my work has been most cordial, 
but you also have done nothing about it, 
while cancer, of which you handle thou- 
sands upon thousands of cases, has finally 
come to be in second place of all death 
causes 

Like the others, you perhaps think we 
can do nothing to breed out cancer Before 
Pasteur’s work was accepted, and before 
Florence Nightingale’s work was done, no- 
body thought there was any such truth 
about infections which placed them within 
control, and everybody scoffed at aseptic 
wounds and hospitals Now these things 
are commonplaces and have become rou- 
tine procedures I am willing to admit 
that any step actually to breed out cancer 
may he far ahead, but the glory will be to 
those who actually do it And when it is 
done, it also will be routine procedure If 
specific types and sites of tumor can be 
ruled out of mouse families, they can be 
ruled out of human families In Line 7, 
carcinoma of the mammary gland, though 


All geneticists actually working in can- 
cer agree that there is a hereditary basis in 
malignant disease Indeed, so finally is 
this accepted that much of modern cancer 
research is based upon this fact, and strains 
of mice of different cancer susceptibility 
are now known to be necessary for such 
studies Many of the outstanding members 
of the medical profession, radiologists, sur- 
geons, dermatologists, and internists do 
accept this fact of cancer susceptibihty 
It is time to do something about it 
This brings me to the practical aspect of 
this work What shall we do ? I have been 
telling that for over sixteen years, and 
Karl Pearson, of England, before me, re- 
peatedly made the same plea — that is, the 
plea for human records I am here to make 
that plea again and to remind you that the 


bred m by the parent female, was elimina- 
ted in the first generation and permanently 
e limin ated from the fives of nine genera- 
tions thereafter, involving in the mam fine 
and its hybrid derivatives over a thousand 
tested females 

We can make possible this future pro- 
cedure by the simple method of taking ade- 
quate records now, and assembling them 
m a central bureau where they can be of 
service 

There is, moreover, a matter in which 
these records will be of immediate value, 
and in which you yourself can use them 
They will be of immeasurable and imme- 
diate diagnostic value In the laboratory 
where the ancestry and the immediate 
f amil y of every mouse is on record, it is 
possible to predict the probable causes of 
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Dr Skinner (closing) I feel that it is 
far more important to search for new meth- 
ods of early diagnosis than for new cures 
— new methods of interesting physicians in 
early diagnosis 

Professional education upon facts that 


have advanced beyond consumption rates 
is already with us and this lag — this cul- 
tural lag — this educational lag — of the gap 
of time between facts and their apphcation 
must be shortened 
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possible for her to do so otherwise It also 
relieves the patient of the expense of dress- 
mgs and the offensive odor which comes 
from such an ulcerating surface 

There is still a question as to how long 
these individuals' lives are prolonged, but I 
have a feeling that removal of the infectious 
material prolongs the patient’s Iff e somewhat 
and that radiation will prevent an imme- 
diate return 

There is another point, and that is we 
must do everything to ensure that our path- 
ologic diagnoses are good The College of 
Surgeons has forced upon the country a 
scheme which hospitals are not prepared to 
meet — that they must have a pathologist 
Pathologists are scarce — good ones very 
much so — and it is quite astonishing to 
consider the number of incorrect diagnoses 
which are going on in the country, made 
by pathologists who are not properly 
trained 

There is need also for the careful checking 
of some of our doubtful types of tumors by 
experts, not trusting finally to a local 
pathologist’s diagnosis 

Dr WRTGHTCLARKSON(Petersburg,Va ) 

I want to express my appreciation for the 
privilege of discussing this Symposium, 
particularly the paper by Dr Skinner, in 
which I am especially interested I be- 
lieve that Dr Skinner is going to help us a 
great deal with his emphasis upon what may 
be done to reduce the cancer mortality rate 
at the present time 

We all realize the great value of the work 
which Dr Slye and many other research 
workers have accomplished I think we are 
going to understand this work more in the 
future and I believe that great good will be 
accomphshed by the added knowledge 
But we must not feel that it is going to 
take centuries to reduce the cancer mor- 
tality rate, because -with our present knowl- 
edge of the subject we know that it can be 
reduced in the near future perhaps as much 
as 50 per cent, and that is immediately 

necessary 

There are so many things that enter in- 
to the great problem of reducing this mor- 


tality rate that it seems almost futile to 
attempt to discuss such a question in the 
period of a few minutes, but it is necessary, 
it seems, for radiologists to go home to day 
with one thing m mind, at least— let us all 
try to do no harm to these patients 1 

You know, sometimes I wonder whether 
the physicians — taken as a class with the 
sum total of our accomplishments, taking us 
all, general practitioners and specialists— 
are really reducing the cancer mortality 
or whether we are elevating it 

That is a strange statement, but day 
after day patients come to my office, in- 
curable because they have been mistreated 
by physicians, not only by general prac- 
titioners who may have enucleated a tumor 
of the parotid gland and disseminated the 
disease, but also by surgeons who, with- 
out any pre-operative irradiation, have per- 
formed a biopsy and disseminated the malig 
nancy, and even by radiologists who have 
inadequately treated malignancy so that it 
is radioresistant and incurable 
It seems to me, then, that we can at 
least determine that we will go home with 
the idea that we will not do cancer pa- 
tients harm If we are inadequately 
equipped to handle them, let us turn them 
over to some one who is specializing in this 
complicated field 

I do not believe there is any branch of 
medicine more complicated or in which in- 
tense specialization is more needed, and 
this paper of Dr Skinner has brought force- 
fully to our attention the fact that we 
should go out into the rural sections, be- 
cause these patients are not coming to us 
The fanner is busy with his crops and he 
will go a few miles to a clinic, but he will 
not travel many miles to a metropolis We 
can all go out and teach our fellow-prac- 
titioners in the rural sections near us more 
about cancer — teach them to recognize it 
in its early stages, teach them to handle 
properly the simpler lesions and to refer 
such cases as are more complicated to some 
cancer specialist or cancer clinic where they 
can be properly handled This is a definite 
remedy for a pressing need 



437 


DESJARDINS ACTION OF 

exposure is sufficient, but occasionally 
it may be advisable to repeat the treat- 
ment a few days later This is par- 
ticularly true when the initial dose has 
been exceptionally small or when the area 
treated has not been wide enough 

Pyogenic Injections —Among the acute 
i nflamm atory conditions in which the 
therapeutic value of irradiation has been 
estabhshed are furuncle, carbuncle, ab- 
cess, cellulitis and phlegmon, onychia and 
paronychia, acute adenitis and erysipelas 
Other forms of acute inflammation such 
as otitis and mastoiditis, pelvic infection, 
osteomyelitis, and gas-bacillus infection, 
also appear to be influenced favorably, 
but in connection with some of them the 
evidence is not yet absolutely conclusive 
In spite of the experimental observa- 
tions of Schaefer (1), Motojima (2), and 
Lacassagne and Vinzent (3), and of the 
clinical testimony of Coyle (4), Dunham 
(5), Ross (6), Hodges (7), Heidenham 
and Fried (S), Pordes ' (9); and many 
others, the method is not used as widely 
as it might be Most of the authors 
mentioned agree that the majority of 
the patients derive prompt benefit When 
irradiated early, during the stage of 
maximal leukocytic infiltration, many le- 
sions do not suppurate, then evolution 
is arrested and they undergo spontaneous 
resolution Therefore, the treatment is 
most effective when other methods of 
treatment are least effective, it is painless 
and does not interfere with the activities 
of the patient Pam is often relieved m a 
few hours, but sometimes the relief of pain 
may be preceded by exacerbation for a brief 
period Hot or other dressings are often 
unnecessary, or the period during which 
they must be applied is shortened Treat- 
ment after suppuration has set m tends to 
hasten the suppurative process, the dura- 
tion of which may thus be diminished more 
or less Hence, the patients should be 
kept under close observation so that, if 
necessary, the surgeon may provide ade- 
quate drainage at the proper tune But 
acute pyogenic inflammations do not al- 
ways respond so fa\orably, in a minor 
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proportion of cases the inflammation yields 
little or not at all 

Pneumonia — As early as 1905 and 1906, 
Musser and Edsall (10), and Edsall and 
Pemberton (11) were the first to observe 
and to report the strikingly favorable 
influence of a small dose of roentgen rays 
in four cases of delayed resolution of lo- 
bar pneumonia Every other therapeutic 
measure having failed to improve the 
pulmonary condition of the patients, roent- 
gen irradiation was tried as a last resort 
Within twenty-four hours after exposure, 
resolution of the pneumonic exudate set 
m, proceeded rapidly, and the patients 
recovered These observations were subse- 
quently confirmed by Quunby and Quunby 
(12), Krost (13), and Torrey (14) In 
fact, the Quimbys were so impressed by 
the rapid influence of irradiation m ten 
cases that they were impelled to testify 
that “no pathologic process in the body 
responds quicker to an x-ray exposure 
than the non-resolution following pneu- 
monia ” Smce then, Heidenham and Fried 
(8), Holzknecht (15), Memtt and Mc- 
Peak (16), and others have observed an 
equally favorable action of roentgen rays 
on post-operative pneumonia as well as on 
pneumonia unrelated to surgical inter- 
vention, m a large percentage of cases in 
which the treatment was employed Natu- 
rally, the best results are to be obtained 
from early treatment As pointed out by 
Musser and Edsall (10), irradiation can- 
not be expected to have much effect once 
the pneumonic inflammation has become 
organized or when the treatment is given 
shortly before impending death 

Parotitis — Every surgeon is aware of the 
sinister character of that form of acute 
parotitis which arises as a comphcation of 
certain operations, especially on the large 
intestine, and of the high mortality asso- 
ciated with it The first record of the 
fa\ orable effect of irradiation on this 
disease appears to have been made by 
Heidenham (17), who found that the in- 
flammation reacted much as do other acute 
inflammatory processes Rankin and Pal- 
mer (IS) found that a moderate dose of 
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1H/# HENEVER treatment surrounding tissues When treating m- 

\fff V roent J ea ra ys or radium is men- flammatory lesions, on the contrary, only 
tioned, the idea that rises m the small or moderate doses are employed 
average mind is that the speaker or writer Doses that might strain the tolerance of 
must re er to malignant tumors Many the skin are unnecessary and should be 
physicians are not aware of the favorable avoided as potentially dangerous For 
influence of these agents on various forms acute inflammations especially, the doses 
of acute or chrome inflammation And required are so small that the skin or the 
yet the therapeutic value of irradiation m gastro-mtestmal tract cannot possibly be 
inflammations has been so thoroughly affected Hence any fear on this score is 
substantiated and the testimony is so unfounded 

generally favorable that one wonders why The treatment of inflammatory proc- 
the method is not used more than it is esses with roentgen rays is far from 
Perhaps the very multiplicity of lesions new Indeed, it goes back to 1902 and 
for which radiotherapy has been claimed 1903 An interesting fact is that some 
to be effective has led to a natural skepti- of the earliest therapeutic trials were 
cism Also, the multiplicity of explana- made m this country, but they dii not 
tions which have been advanced to account receive any attention until the successful 
for the influence of roentgen rays or results had been repeatedly confirmed 
radium on inflammatory conditions has by others here and abroad In connection 
probably led many physicians to discredit with some varieties of inflammation the 
the evidence or to ascribe it either to idea of treating them with roentgen rays 
enthusiasm or to psychic factors In- arose from the chance observation of im- 
deed, without a satisfactory and con- provement following roentgenographic ex- 
vincing explanation, it would be difficult posures for diagnostic purposes 


to beheve that the same agent could be 
therapeutically effective against so many 
different forms of inflammation in different 


ACUTE INFLAMMATIONS 
Many varieties of acute inflammation 


parts of the body And yet the reason 
appears to be simple and rests on sound 
and abundant experimental evidence 
Others who have heard or read of the 
therapeutic possibilities of irradiation in 
inflammatory processes hesitate to make 
use of the method because they fear dele- 
terious effects on the skin or gastro- 
mtestmal disturbances such as are ob- 
served in connection with the treatment 
of malignant tumors When treating 
neoplasms the aim is to deliver the largest 
dose compatible with the integrity of the 

1 Read before the meeting of the Baltimore City 
Medical Society, Baltimore, Maryland, March 5, 1937 


yield rapidly to a small dose of roentgen 
rays By a small dose is meant a dose 
representing less than half of the tolerance 
dose of the skin, a dose as small as a 
fourth of the so-called erythema dose, 
or even less, is often sufficient, but this 
may vary somewhat according to the 
character and stage of the lesion m each 
case A significant point is that the 
more acute the inflammation, the smaller 
the dose of rays required With such 
small doses there can be no question of 
cutaneous or systemic reaction, therefore, 
weak and febnle patients can be treated 
without danger In most cases a single 
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dose of roentgen rays must be larger than 
the doses used for acute inflammations, 
and that treatment must be repeated at 
intervals for some time By a larger 
dose is meant a dose varying between 50 
and SO per cent of the tolerance dose 
when given at one time or, in international 
units, between 300 and 500 roentgens, 
according to the conditions of irradiation 
Rays generated at a potential between 
120 and 140 kilovolts and filtered through 
4 or 6 mm of aluminium are usually ade- 
quate Rays generated at higher po- 
tentials can be used with approximately 
equal effect, but this involves an un- 
necessary waste of energy For skin 
diseases, unfiltered rays or rays filtered 
through 2 mm of aluminium and generated 
at potentials of SO or 100 kilovolts are 
generally preferable The treatment of 
chrome inflammatory lesions -with maxi- 
mal (erythema, tolerance, or tumor) doses 
is bad practice and should be avoided as 
potentially dangerous Since treatment 
must be repeated at intervals for varying 
periods, the use of maximal doses may lead 
to undesirable effects or, by superimposing 
a reactive inflammation, may cause the 
original inflammation to spread rather 
than to abate 

Tuberculous Processes — Although con- 
siderable variation may be observed in 
different cases, the effect of irradiation is 
characteristically slow In tuberculous 
ademtis the affected region must be 
irradiated every three or four weeks for 
from three to twelve months When 
calcification is absent, the inflamed nodes 
gradually recede and may disappear com- 
pletely or may remain as small fibrous 
granules Unless abundant, caseous ma- 
ternal may be absorbed or may be replaced 
by calcium When suppuration occurs, 
drainage may be advisable, but sometimes 
the pus can be withdrawn through a 
needle of large bore, which should be intro- 
duced, not through the thinnest part of 
the fluctuant area, but to one side through 
more substantial tissue, so as to aioid the 
formation of a sinus The extensile sur- 
gical procedures formerly in \ogue are 


now seldom necessary The resolution 
of tuberculous lesions appears to be 
hastened by supplementing periodic roent- 
gen irradiation with daily exposure of 
the entire body to graduated doses of sun- 
light or to ultra-violet rays generated 
artificially Ultra-violet irradiation con- 
fined to the affected region usually is a 
waste of time 

Much the same may be said of tuber- 
culous peritonitis An important con- 
sideration is that the entire abdominal 
cavity should be irradiated as uniformly 
as possible This can best be done by 
dividing the anterior half of the abdomen 
from the level of the diaphragm to that 
of the pubic region into four fields, with 
the navel as the common center, the 
posterior half should be divided mto four 
corresponding fields 

Physicians m general and many ophthal- 
mologists are not aware that radiotherapy 
is an effective method of treating tuber- 
culosis of the cornea or ins The lesions 
recede more rapidly after exposure to 
roentgen rays than do similar lesions m 
other parts of the body The dose of 
roentgen rays should never exceed three- 
fourths of a minimal erythema dose, a 
larger dose, especially m children, might 
lead to epithelial degeneration of the 
crystalline lens and to cataract 

Actinomycosis — When actmomycosis af- 
fects the face, mouth, or other superficial 
structures, roentgen or radium irradiation, 
supplemented by the internal use of large 
doses of iodides and sometimes by simple 
surgical drainage of an abscess, are the 
most effective therapeutic measures, and 
a large proportion of patients can thus be 
permanently cured 

Not infrequently, actinomycotic in- 
flammation arises in the intestine, especi- 
ally the lower part of the small intestine, 
where it is often mistaken for simple or 
suppurative appendicitis In many cases, 
one or more operations are performed, 
and the true character of the process is not 
recognized This is unfortunate because, 
if the lesion is actinomycotic in character, 
exploratory maneuvers or any measure 
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radium, applied soon after the onset, caused 
the inflammation to subside m most cases 
within from twenty-four to forty-eight 
hours Moreover, suppuration usually 
did not occur, and the mortality was 
correspondingly reduced Roentgen irra- 
diation is just as effective but, in many 
cases, radium is preferable because the 
treatment can thus be given without dis- 
turbing the patient 

Erysipelas — When erysipelas does not 
complicate diabetes or nephritis, roentgen 
irradiation is usually followed by prompt 
abatement of the fever and recession of 
the lesions This is especially true when 
the patients are adults and when the treat- 
ment is given early In children, for some 
unknown reason, the disease does not re- 
spond quite so well In some cases, after 
an initial period of improvement, the 
inflammation may again become active, 
and additional treatment may be required 
to arrest the process "When this happens, 
it is usually because the initial treatment 
was confined too closely to the apparent 
limits of visible involvement Too much 
stress cannot be laid on the importance of 
including in the field of irradiation a wide 
zone of apparently normal tissue around 
the lesion A single dose, corresponding 
to 150 or 200 roentgens, of rays generated 
at 130 or 140 kilovolts, and filtered through 
4 mm of aluminium, is usually sufficient 
Favorable results may also be obtained 
by exposing the affected region to a strong, 
erythema or blistering, dose of ultra- 
violet rays A possible disadvantage may 
be that, during the period of cutaneous 
reaction to treatment, it may be difficult 
to know what is disease and what repre- 
sents reaction Roentgen irradiation has 
no such disadvantage, the dose required 
does not cause reactive inflammation 
Other Acute Inflammations — From time 
to time other acute i nfl a mm ations are 
found to yield equally well to roentgen 
irradiation Some years ago it was re- 
ported that in certain cases of acute 
mastoiditis, m which the mastoid region 
had been exposed to small doses of roent- 
gen fays for diagnostic purposes, the in- 


flammation had subsided and an opera 
tion had not been necessary Similar 
reports have appeared since then, but some 
of these reports have been rather too casual 
to be convincing I am not aware that the 
possible therapeutic advantage of irradia- 
tion in this condition has ever been given 
a serious and thorough test This is un 
fortunate because, if acute mastoiditis 
should be found to yield as do so many 
other forms of inflammation, many pa 
tients might be saved some of the pain, 
mental stress, and cost of hospitalization 
associated with operations for mastoiditis 
Moreover, this possibility could be tested 
without jeopardizing the interests of the 
patients m any way 

In 1936, Kelly and Dowell (19) reported 
that favorable results had been obtained 
in cases of gas-bacillus infection Ac- 
cording to them, the only patients who 
died were those whose affected extremity 
had been amputated Inasmuch as the 
number of cases was not large and most 
of the patients had also been treated with 
serum, the evidence in favor of radio- 
therapy cannot be regarded as conclusive 
But if Kelly and Dowell’s experience 
should be repeated and confirmed by 
others, especially in cases m which pa- 
tients were treated without benefit of 
surgery or serum, this would prove a 
great boon in a condition the gravity of 
which cannot be exaggerated 

CHRONIC INFLAMMATIONS 

For years it has been known that many 
forms of chrome inflammation are favor- 
ably influenced by roentgen irradiation 
Among these may be mentioned numer- 
ous varieties of chr ome inflammation of 
the skin in which the therapeutic value 
of radiotherapy is conceded by experienced 
dermatologists Other chrome inflamma- 
tory processes which may be mentioned 
as examples are tuberculous adenitis, 
peritonitis, keratitis, and intis, actino- 
mycosis and blastomycosis, trachoma m 
its early stages, and active, infectious 
arthntis Two features which character- 
ize the effect of irradiation are that the 
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prominent feature of the majority of acute 
inflamm ations 

Pyogenic infections m general are char- 
acterized by varying degrees of leuko- 
cytic infiltration By accumulating leuko- 
cytes, chiefly lymphocytes, polymorpho- 
nuclear cells, and eosinophils, around one 
or more clusters of bacteria, the body 
attempts to localize the infection, to de- 
stroy the invading organisms, and to 
neutralize then toxic products The leuko- 
cytic infiltration also appears to be Na- 
ture’s method of intensifying the produc- 
tion of antibodies An additional factor 
is hyperemia which facilitates the mo- 
bilization of leukocytes Of some acute 
inflamm ations, especially those caused by 
streptococcic infection, local infiltration 
by leukocytes is not a prominent feature 
Against infections of this land the body 
apparently defends itself by a general 
reaction of the leukocytes in the circulating 
blood 

Experiments on a large number of 
animals of different species and observa- 
tions on human beings of the effect of 
roentgen rays and radium on different 
kinds of cells and tissues have proved 
conclusively that each variety of cell has a 
specific range of sensitiveness to irradia- 
tion Some are extremely sensitive, even 
to small doses, while others are not in- 
fluenced by doses many tunes larger 
Moreover, these experimental and clinical 
investigations have demonstrated that the 
most sensitive of all cells are the lympho- 
cytes in the spleen, lymph nodes, lymph 
follicles, thymus gland, circulating blood, 
and bone marrow The polymorpho- 
nuclear and eosinophilic leukocytes are 
also sensitive, but then susceptibility to 
irradiation is slightly less than that of the 
lymphocytes 

When the entire body of an animal is 
exposed to a moderate dose of roentgen 
rays or radium, the majority of the organs 
remain free from perceptible abnormalities, 
but the spleen, lymph nodes, and intestinal 
lymph follicles show a destruction of 
1> mpliocx tes, the degree of which \ ones 
according to the dose of rays and the inter- 


val between irradiation and microscopic 
examination As observed by Hemeke 
(27), the disintegration of lymphocytes 
was characterized by disorganization and 
fragmentation of the nuclear chromatin 
of the cells and by scattering of the frag- 
ments of chromatin between the remaining 
intact cells and in the spaces of the reticular 
stroma, where the fragments gathered into 
clumps or balls Then, the clumps or 
balls of degenerate chromatin were gradu- 
ally taken up by some of the reticular 
cells, which assumed a phagocytic property 
and swelled as the amount of ingested 
chromatin debris increased This was 
associated with a progressive reduction 
in volume of the affected lymphoid struc- 
tures Identical changes were observed 
in the lymphoid tissue of the vermiform 
appendix and m the bone marrow The 
destruction of lymphocytes in the spleen 
and lymph nodes was often so great that 
most of the malpighian corpuscles or 
lymph follicles could be recognized only 
by the blood vessels and by the concentric 
arrangement of the stroma A small per- 
centage of lymphocytes appeared to resist 
the action of the rays After a number of 
hours, the phagocytic reticular cells (macro- 
phages) themselves began to disappear 
The chromatin d£bns ingested by the 
phagocytes appeared to undergo intra- 
cellular digestion, because the number and 
size of the mgested fragments diminished 
steadily Two or three days after irradia- 
tion, degenerative alteration of other 
cells, notably the polymorphonuclear 
leukocytes and eosinophils, also became 
perceptible, and many of these cells dis- 
appeared from the splenic pulp and bone 
marrow From ten days to three weeks 
later, more or less regeneration of the 
lymphoid tissue became evident 
Since then, Hemeke’s (27) results have 
been confirmed by many investigators, 
including Krause and Ziegler (28), Fromme 
(29), Hall and Whipple (30), Warthrn 
(31), Tsuzuki (32), and many others 
Warthin's description of the effect of 
roentgen rays corroborated the observa- 
tions of Hemeke in e\ ery particular, ex- 
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beyond simple drainage of an abscess only 
serves to spread the infection Thorough 
exposure of the entire abdomen (front and 
back) to about three-fourths of an ery- 
thema dose of roentgen rays may be 
followed by substantial improvement and 
sometimes by complete and permanent 
cure Maximal improvement or cure 
requires that the treatment be repeated 
several times at intervals varying with 
the dose and the scheme of irradiation 
But when the infection has extended to 
the respiratory tract (bronchi, lungs, and 
pleura), more than slight and temporary 
improvement is not likely to be obtained 
with any method of treatment 
Trachoma — Trachoma is characterized 
by conjunctival granulations composed 
largely of lymphocytes Gradually these 
granulations are replaced by connective 
tissue, and the eyelids become sclerosed and 
distorted As early as 1902 and 1903, 
Ma you (20), Stephenson and Walsh (21), 
and Cassidy and Rayne (22) made the 
discovery that, in some cases, the tracho- 
matous granulations receded after exposure 
to roentgen rays, and that the patients 
were cured Subsequently, Thielemann 
(23), Cochard (24), and Meldolesi and 
Sabbadmi (25) confirmed the favorable 
influence of radiotherapy Sometimes the 
lesions recurred later, but resumption of 
treatment caused them to retrogress and 
disappear, this probably meant that the 
initial treatment had not been continued 
long enough The evidence furnished by 
the group of writers last mentioned indi- 
cates that the action of the rays is greatest 
during the early stages of the granular form 
of the disease and least during the late 
stages, when the granulations have been 
replaced by connective tissue 

Chronic Infectious Arthritis— In many 
cases roentgen irradiation relieves pain, 
reduces swelling, and the functional dis- 
ability diminishes As might be expected, 
the degree of improvement vanes con- 
siderably m different patients The best 
results require repeated treatment and are 
obtained in cases m which the inflamma- 
tion is active Incidentally, a useful 


indication of active inflammation is ten 
demess When the inflammatory de- 
posits have become largely or completely 
organized, little improvement is to be 
expected Of course, focal infection must 
not be neglected, irrespective of irradia 
tion 

Recently, Berc k and Hams (26) re- 
ported having treated with roentgen rays 
30 patients with bronchiectasis, of whom 19 
are said to have derived more or less pro- 
nounced improvement Here again an 
opinion about the value of irradiation 
will have to await corroborative testi- 
mony However, the care with which the 
cases appear to have been selected and the 
degree of improvement ob tamed m many 
of them make this report seem worthy of 
attention 

MODE OF ACTION 

Acute Inflammations — Numerous experi- 
ments have long since made it clear that 
most bacteria are not directly influenced 
to a perceptible degree by doses of roent- 
gen rays or radium such as are commonly 
employed in treating human beings To 
attribute the favorable effect of irradia- 
tion to a bactericidal action of the rays, 
therefore, would be to maintain an unten- 
able hypothesis 

Anyone who has had an extended ex- 
perience with radiotherapy for acute in- 
flammations cannot have failed to be 
impressed by (1) the prompt relief of 
pain and the rapid resolution of the lesions 
when treated early, as well as by the 
acceleration of suppuration in lesions 
treated later, (2) by the fact that acute 
inflammations of different kinds respond 
at about the same rate to a given dose when 
treated at a corresponding stage, and (3) 
by the circumstance that a small dose of 
rays is sufficient to produce this effect 
Since irradiation acts in the same way 
and m the same time on so many forms of 
acute inflammation, it seems logical to 
conclude that the lesions themselves must 
have some common factor This factor 
appears to be the radiosensitiveness of 
certain cells which are a more or less 
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prominent feature of the majority of acute 
inflammations 

Pyogenic infections in general are char- 
acterized by varying degrees of leuko- 
cytic infiltration By accumulating leuko- 
cytes, chiefly lymphocytes, polymorpho- 
nuclear cells, and eosinophils, around one 
or more clusters of bacteria, the body 
attempts to localize the infection, to de- 
stroy the invading organisms, and to 
neutrahze their toxic products The leuko- 
cytic infiltration also appears to be Na- 
ture’s method of intensifying the produc- 
tion of antibodies An additional factor 
is hyperemia which facilitates the mo- 
bilization of leukocytes Of some acute 
inflammations, especially those caused by 
streptococcic infection, local infiltration 
by leukocytes is not a prominent feature 
Against infections of this kind the body 
apparently defends itself by a general 
reaction of the leukocytes m the circulating 
blood 

Experiments on a large number of 
animals of different species and observa- 
tions on human beings of the effect of 
roentgen rays and radium on different 
kinds of cells and tissues have proved 
conclusively that each variety of cell has a 
specific range of sensitiveness to irradia- 
tion Some are extremely sensitive, even 
to small doses, while others are not in- 
fluenced by doses many times larger 
Moreover, these experimental and clinical 
investigations have demonstrated that the 
most sensitive of all cells are the lympho- 
cytes in the spleen, lymph nodes, lymph 
follicles, thymus gland, circulating blood, 
and bone marrow The polymorpho- 
nuclear and eosinophilic leukocytes are 
also sensitive, but their susceptibility to 
irradiation is slightly less than that of the 
lymphocytes 

When the entire body of an animal is 
exposed to a moderate dose of roentgen 
rays or radium, the majority of the organs 
remain free from perceptible abnormalities, 
but the spleen, lymph nodes, and intestinal 
lymph follicles show a destruction of 
lymphocytes, the degree of which vanes 
according to the dose of rays and the inter- 


val between irradiation and microscopic 
examination As observed by Huneke 
(27), the disintegration of lymphocytes 
was characterized by disorganization and 
fragmentation of the nuclear chromatin 
of the cells and by scattering of the frag- 
ments of chromatin between the remaining 
intact cells and in the spaces of the reticular 
stroma, where the fragments gathered into 
clumps or balls Then, the clumps or 
balls of degenerate chromatin were gradu- 
ally taken up by some of the reticular 
cells, which assumed a phagocytic property 
and swelled as the amount of ingested 
chromatin debris increased This was 
associated with a progressive reduction 
in volume of the affected lymphoid struc- 
tures Identical changes were observed 
in the lymphoid tissue of the vermiform 
appendix and in the bone marrow The 
destruction of lymphocytes in the spleen 
and lymph nodes was often so great that 
most of the malpighian corpuscles or 
lymph follicles could be recognized only 
by the blood vessels and by the concentric 
arrangement of the stroma A small per- 
centage of lymphocytes appeared to resist 
the action of the rays After a number of 
hours, the phagocytic reticular cells (macro- 
phages) themselves began to disappear 
The chromatin debris ingested by the 
phagocytes appeared to undergo intra- 
cellular digestion, because the number and 
size of the ingested fragments diminished 
steadily Two or three days after irradia- 
tion, degenerative alteration of other 
cells, notably the polymorphonuclear 
leukocytes and eosinophils, also became 
perceptible, and many of these cells dis- 
appeared from the splenic pulp and bone 
marrow From ten days to three weeks 
later, more or less regeneration of the 
lymphoid tissue became evident 
Since then, Heineke's (27) results have 
been confirmed by many investigators, 
including Krause and Ziegler (28), Fromme 
(29), Hall and Whipple (30), Warthm 
(31), Tsuzuki (32), and many others 
Warthm’s description of the effect of 
roentgen rays corroborated the observa- 
tions of Herneke m every particular, ex- 
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cept that, by examining the tissue soon 
after irradiation, Warthin found unmis- 
takable evidence of the disintegration 
of lymphocytes within fifteen minutes 
after exposure of the animals to the rays, 
and the cellular degeneration continued 
for several days Similar effects have 
been obtained with radium Other in- 
vestigators have demonstrated that the 
lymphocytes in the circulating blood are 
equally sensitive to irradiation, and that 
the circulating polymorphonuclear and 
eosinophilic leukocytes are only slightly 
less sensitive than the lymphocytes 

The rate at which the varieties of 
leukocytes mentioned are destroyed by 
irradiation under experimental conditions 
corresponds closely to the rate at which 
acute inflammations subside after ex- 
posure to a suitable dose of roentgen 
rays or radium The only other cells in 
the body which are affected at anything 
like the same rate are the mucus secreting 
epithelial cells in the salivary glands, 
in the bronchi, and in the intestine, but 
since these cells could not play any part 
in the majority of inflammatory processes, 
they may be excluded from considera- 
tion 


leukocytes the antibodies, ferments, and 
other protective substances which these 
cells contained are liberated in the sur- 
rounding tissue spaces, where they be- 
come mixed with the tissue fluids It is 
also probable, as the experimental evi- 
dence indicates, that the next step is an 
increase in phagocytosis by reticular cells 
which become macrophages No doubt 
other intimate, secondary, or indirect effects 
related to cell metabolism are produced, 
but the precise character and significance 
of these effects are not clear 

Since leukocytic infiltration is such an 
outstanding factor in the defense against 
infection, the natural question is why 
destruction of a large number of leukocytes 
infiltrating such lesions may not do more 
harm than good The only answer is that, 
after small or moderate doses, no one has 
yet submitted any evidence of ill effects 
The influence of irradiation always has 
been favorable or the rays have failed to 
alter the course of the inflammatory proc- 
ess When I first attempted to ascertain 
the therapeutic value of irradiation for 
lesions of this character, this question 
was uppermost in my mind, and I carefully 
analyzed all the experimental and cluneal 


In circumscribed inflamm ations the sig- facts The first patients were treated 
mficant rdle of lymphocytes, polymorpho- with great caution But after having treated 
nuclear cells and eosinophils in the defense hundreds of patients, I can testify that, 
of the organism ag ains t infection and the although m some cases radiotherapy has 
sensitiveness of these cells to irradiation not had a favorable effect, an unfavorable 


make it appear likely that, when an in- 
flammatory process is irradiated, the rays 
act mainly by destroying a proportion of 
the leukocytes infiltrating the lesion or 
circulating in the blood vessels which 
supply the affected area This view is 
corroborated by the rapidity with which 
the symptoms often abate and the physical 
signs disappear Moreover, microscopic 
examination of irradiated inflammatory 
lesions has repeatedly shown destruction 
of leukocytes, especially lymphocytes, to 
be the outstanding feature observed It 
seems logical to conclude, therefore, that 
destruction of leukocytes is the primary 
and direct effect of irradiation As a re- 
sult of the disintegration of infiltrating 


action has never been observed 

From the foregoing considerations, there- 
fore, it seems not unreasonable to assume 
that irradiation, by destroying some of the 
infiltrating leukocytes, causes the pro- 
tective substances in these cells to be 
liberated and to be made even more readily 
available for defensive purposes than when 
they were in the intact cells This and the 
increase in phagocytosis which follows 
the disintegration of the cells represent 
the mam effects of exposure to roentgen 
rays and radium and probably explain 
the usually favorable action of these 
agents All the cluneal circumstances 
indicate that inflammatory lesions respond 
to irradiation m proportion to the degree 
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of leukocytic infiltration In favor of 
this view, held by Pordes and others, are 
the experimentally proved radiosensitive- 
ness of lymphocytes, polymorphonuclear 
leukocytes and eosinophils, the fact that 
the rate of regression of acute inflamma- 
tions corresponds to the rate at which 
these cells are known to be destroyed by 
irradiation, and that these cells are the 
only cells commonly found m inflammatory 
lesions that could be affected at such a 
rapid rate by small or moderate doses 
Other circumstances pointing m the same 
direction are that radiotherapy is most 
beneficial during the infiltrative stage and 
less beneficial during the suppurative stage, 
and that, although the majority of lesions 
yields rapidly to treatment, some respond 
less rapidly or do not respond at all 
Variation in the degree of leukocytic 
infiltration of different lesions of the same 
character or of similar lesions of different 
character is a well-known pathologic fact 
Therefore, the degree of leukocytic in- 
filtration must influence the action of the 
rays, because the rays can destroy leuko- 
cytes only in proportion to the number of 
these cells This is undoubtedly related 
to and probably explains the fact that, 
while many mflammatory lesions are in- 
fluenced favorably, some react much less 
or do not show any reaction 

When the inflammation is not confined 
to a small area but is extensive or diffuse 
rather than circumscribed, and when leuko- 
cytic infiltration is not a pronounced fea- 
ture, as m erysipelas, the rays probably 
act in a somewhat different manner 
Under these circumstances, the smaller 
number of infiltrating leukocytes should 
prevent the rays from having the same 
local effect, unless some compensatory 
mechanism enters mto play Evidence 
of such a mechanism in erysipelas has not 
yet been demonstrated, but that such a 
mechanism exists is indicated by the action 
of roentgen rays in other diseases In 
bronchial asthma, for example, irradiation 
of the spleen or of other parts of the body 
remote from the bronchi and lungs is often 
followed by more or less striking relief 


from symptoms What probably takes 
place is a destruction of leukocytes in the 
spleen and in the large mass of blood circu- 
lating through this organ Then the 
cellular debris and the contents of the 
destroyed cells find their way into the 
general circulation, where they have been 
shown to produce a protem-like reaction 
In inflammations that are not circum- 
scribed and in which leukocytic infiltra- 
tion is comparatively slight, the affected 
area is hyperemic and the vessels are more 
or less gorged with blood Wide exposure 
of such an area to a small dose of rays 
undoubtedly causes many leukocytes to 
disintegrate, and the contents of the de- 
stroyed cells are liberated into the blood 
and throughout the tissue spaces And 
the destruction of leukocytes is probably 
followed by changes similar to those de- 
scribed in connection with more limited 
inflammations At least this would seem 
to be the most logical conclusion Amy 
other assumption would be inconsistent 
with the known facts and with the clinical 
behavior of this kind of inflammation 
Chronic Inflammations — To understand 
the influence of irradiation on chrome 
inflammations it is necessary to bear m 
mind a few essential points Depending 
on their character and on the etiologic 
factors which produce them, such lesions 
are characterized by varying degrees of 
leukocytic infiltration, connective tissue 
proliferation, and caseous or calcareous 
degeneration Moreover, the clinical effect 
of irradiation is slow, and maximal im- 
provement or cure requires repeated treat- 
ment at intervals From what is known 
about the action of roentgen rays and 
radium on different varieties of cells and 
tissues, it seems most likely that these 
factors are closely related Since they are 
products of cellular degeneration, cheese 
and chalk should not be influenced by 
irradiation, and this is precisely what is 
observed in practice As we have already 
seen, the varieties of leukocytes which 
are such an important feature of inflamma- 
tory infiltration are exceptionally s ens itive 
to roentgen rays or radium Connective 
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tissue cells, on the contrary, are com- 
paratively resistant to irradiation, they 
are even less sensitive than the epithelium 
of the skin In this respect the difference 
between lymphocytes or polymorphonu- 
clear leukocytes and connective tissue cells 
is tremendous Analysis and correlation 
of these several factors would seem to 
furnish a satisfactory explanation of the 
effect of radiotherapy on chrome inflamma- 
tory processes The greater the degree of 
leukocytic infiltration in proportion to 
connective tissue proliferation, the more 
marked and the more rapid is the influence 
of the treatment, and vice versa If tuber- 
culous lesions are taken as an example, 
it is well known that the effect of irradia- 
tion is greater during the infiltrative phase 
of the tubercles, when leukocytic infiltra- 
tion is most pronounced than it is when the 
leukocytic infiltration has diminished and 
has passed into an advanced stage of caseous 
degeneration or of repair by connective 
tissue or by calcification It is probable, 
therefore, that leukocytic infiltration, on 
the one hand, and connective tissue pro- 
liferation on the other, act m opposite di- 
rections, the former tending to increase the 


suchungen fiber den Einfluss der Rdntgenstrahlen aid 
den Ablauf von Entzundungen mi Vergleich nut an 

ea Methodea Stra W“ttenip K| 


(3) Lacassagne A and Vinzent, R Action des 
rayons X sur un foyer infectieux local provoqui 
cliez le lapm par 1 injection de Streptobaallus canae. 
Cotnpt rend Soc de biol Jan 26, 1929, 100, 217-219 

(4) Coyle R R Odds and Ends of X ray Wort, 
Including Some Cases of Carbuncle. Med. Electro) and 
Radrol 1906, 7, 139-142 

(5) Dunham, Kennon Treatment of Carbuncles 

by the Roentgen Ray Am Jour Roentgenol , May 
1916 3,259 260 ’ 3 


(6) Ross G G X ray Treatment of Carbuncle 
of Face Ann Surg , July, 1917 66, 99 100 

(7) Hodges, F M The Roentgen Ray in the 
Treatment of Carbuncles and Other Infections Am 


Jour Roentgenol and Rad Ther May, 1921, XI, 442— 
445 


Idem Roentgen Ray in Treatment of Local fn 
fiammations, Cellulitis, and Carbuncles Jour Am 
Med Assn Oct 24 1925, 85, 1292-1294 

(S) Heidenhain Lothar and Fried Carl 


Rontgenbestrahlung und Entzundung Arch f Urn 
Chir April 1924 133, 624-655, Klin Wchnschr, 
June 17 1924 3, 1121 1122 

(9) Pordes, Fritz Ueber die Natur der Wirtung 


der RBntgenstrahlen speziell fiber das Verschwinden 


von Anune nacb Nierenbestrahlung Wen Urn. 
Wchnschr Sept 13 1923, 36, 656 657 

Idem Der Mechamsmus der Rontgen wirtung 
Em Erklarungsversueb Fortschr a d Geb d 
RBntgenstrahlen 1923-1924 31,287-297 

Idem Ueber RBntgenbehandlung entzundlicher 
Erkrankungen Allgememes und Spezielfes Strahlen 
therapie 1926 24, 73-86 

(10) Musser, J H and Edsall, D L A Study 
of Metabolism in Leukemia, under the Influence of 
the X ray with a Consideration of the J fanner of 
Action of the X ray and of Some Precautions De 
suable in its Therapeutic Use Trans Assn Am Phys 


effect of irradiation and the latter tending 
to dimmish or retard this effect This con- 
clusion is in complete harmony with the 
experimental evidence and with all the 
cluneal observations which have been 
recorded 

In conclusion, one point should be 
strongly emphasized When dealing with 
inflamm ations, the therapeutic radiologist 
must, as far as dosage is concerned, think 
m terms quite different from those that 
apply to malignant tumors Even when 
treatment must be repeated many times, 
the dose of rays should never be sufficient 
to tax the tolerance of the tissues Other- 
wise, the condition of some patients may 
be worse after treatment than before 
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UN view of the increased interest m the 
pituitary body in relation to experi- 
mental and clinical endocrinology, 
and because of the frequent attempts to 
influence disease through irradiation of 
the adenomatous or non-adenomatous 
gland, it has seemed important to study the 
effects of irradiation of the normal pitui- 
tary body of the white rat 
During the past twenty years there have 
been numerous reports on the effects of 
irradiation of the hypophysis for various 
gynecological conditions, with varying re- 
sults Recently, irradiation of the pitui- 
tary has been extended to patients with 
diabetes melhtns and so-called essential 
hypertension, again with varying results 
The question naturally arises, can the non- 
adenomatous pituitary gland be influenced 
with therapeutic doses of x-rays ? A partial 
answer to this question could probably be 
obtained through animal experimentation 
Apparently the first studies on the effects 
of pituitary irradiation in animals were 
made by Strauss (1) and Brunner (2), 
working independently in 1920 Strauss 
noted histologic changes m the pituitary 
body of the guinea pig after irradiation, but 
no changes m the other endocrine glands 
Brunner irradiated the whole heads of 
young cats and puppies, and in addition to 
very slight histologic changes in the ner- 
vous tissue he found some histologic 
changes m the anterior pituitary There 
was some suppression of growth after 
irradiation Fraenkel and Geller (3), 
m 1921, irradiated the pituitary regions of 
young female rabbits The irradiated 
animals grew less rapidly than the controls, 
and when killed they showed definite under- 

"TSas work was supported by a grant from the 
Fluid Research Fund of the Vale Medical School 


development of the genital organs, includ- 
ing small uteri and small ovaries with in- 
fantile follicles The pituitary bodies of 
the experimental animals were small, and 
many of the cells m the anterior and middle 
lobes had indistinct boundaries and con- 
tamed irregular pyknotic nuclei There 
was, however, no characteristic change in 
any particular cell In 1922 Rahm (4) 
irradiated the hypophyseal regions of 
young rabbits With smaller doses he 
noted stimulation of growth, and larger 
doses caused cessation of growth There 
were no histologic studies 
Ghilarducci (5) also used young rabbits 
and claims to have found that many 
animals died after irradiation At autopsy 
the internal organs were normal but there 
were skeletal changes with deformity, and 
complete destruction of the anterior pitui- 
tary glands, but apparently no changes in 
the ovaries or other endocrine glands 
Podljaschuk, in 1927 and 1928 (6-a and 
6-b), using young and mature rabbits and 
dogs, and giving more than an erythema 
dose to the pituitary region, observed in- 
constantly, suppression of growth, and 
under-development of sex organs with his- 
tologic changes in the pituitary body 
Del Buono (7), using slightly less than a 
skin dose in adult dogs, could demonstrate 
no structural changes in the hypophysis or 
other organs, six months to one year after 
irradiation Mahnert (8) irradiated in- 
fantile white mice and observed inhibition 
of body growth and delayed estrus, associ- 
ated with small uteri, also small ovaries 
with fewer ova, many in a degenerate con- 
dition. His method of irradiation is not 
given, so the effects may have been due to 
general irradiation of the whole body, in 
view of the small doses (100 r) 
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Vischia (9), irradiating the hypophyseal 
regions of mature dogs, killed them after 
three months and found no histologic 
changes in the pancreas, suprarenals, or 
thyroid glands No histologic studies of 
the hypophysis are given Martinalli (10) 
observed no histologic changes in the pitui- 
tary of sexually mature rabbits after irradi- 
ation, but there was an increase m the in- 
terstitial tissue of the ovanes, and a de- 
crease m the number of follicles The 
utenne walls were hypertrophied Some of 
the animals lost weight Stockl (11) noted a 
decreased excretion of prolan A m the urine 
of young rabbits after irradiation In 1932, 
Epifamo and Cola (12), irradiating young 
and adult rabbits, concluded that 25 per 
cent of an erythema dose accelerated 
growth, but that doses greater than an 
erythema caused suppression of growth 
Some of the animals receiving the larger 
doses died, after losing weight and sex func- 
tion, and having terminal convulsions 
There were changes in the cells of the an- 
terior lobe, the acidophiles being the most 
affected, and the testicles were decreased in 
size 

After irradiating young guinea pigs over 
the hypophyseal area, Mighavacca (13) 
observed atretic ovarian follicles and infan- 
tile uteri In the older animals the changes 
were less marked There were no micro- 
scopic studies of the pituitary body 
Selle, Westra, and Johnson (14) studied the 
effect of pituitary irradiation on depan- 
creatized diabetic dogs Doses as high as 
3,000 r were given Histologically, the 
hypophyses showed congestion and de- 
generation and also some degenerative 
changes m the nervous tissue of the brain, 
but in spite of this there was no ameliora- 
tion of the diabetes Fehr (15), working 
in Lacassagne’s laboratory, gave massive 
and fractional doses over the pituitary re- 
gions of sexually mature rabbits The 
massive doses varied from 2,360 r to 2,645 r 
and the fractional doses varied from 3,300 r 
to 10,160 r He calculated the dose reach- 
ing the pituitary to be about SO per cent of 
the skin dose After a smgle massive dose 
there was some loss of weight, but a gam 


occurred after fractionated treatment 
The animals were killed four to six weeks 
after irradiation There were no histologic 
changes m the hypophyses, and the other 
glands of internal secretion were normal 
except after massive irradiation, in which 
case the ovanes were small and had small 
follicles The uten were also small These 
latter changes were not interpreted as re- 
sults of pituitary irradiation Fehr con- 
cluded that the pituitary of the rabbit is 
very radioresistant and cannot be influ- 
enced with ordinary doses of \-ray 
From the above summary of the literature 
concerning hypophyseal irradiation, one 
can conclude that the hypophyses of van- 
ous laboratory ammals are not very radio- 
sensitive, although it is difficult to deter- 
mine the doses used by most of the workers 
The varying doses used, probably explains 
the lack of uniformity in the results ob- 
tained There has also been no character- 
istic histologic picture in the pituitary 
body In view of these inconclusive find- 
ings, we have studied the effects of pitui- 
tary irradiation on a large group of young 
female albmo rats No previous worker 
has used white rats, and since the endocrine 
system of these ammals has been well 
studied and standardized histologically, 
they seem ideal for this purpose 

METHODS 

Albmo female rats, 30 to 40 days of age 
(usually htter mates), were used in each 
experiment Under amytal anesthesia 
(controls included), the pituitary regions 
were exposed to filtered x-rays as follows 
180 kv , 25 ma , filter 0 5 mm Cu and 1 
mm Al, 50 cm distance, giving 52 r per 
minute Except for an opening 1 cm in 
diameter over the dorsum of the head di- 
rectly over the hypophysis, the animal s 
were shielded with lead In a few animals 
the thyroid region was irradiated Still 
others received the course of irradiations 
but the entire animal was protected with a 
lead shield Control anim als were given 
amytal at the time the experimental 
animals were irradiated For several 
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I N view of the increased interest in the development of the genital organs, mclud- 
pituitary body in relation to expen- ing small uten and small ovaries with in- 
mental and clinical endocrinology, fantile follicles The pituitary bodies of 
and because of the frequent attempts to the experimental animals were small, and 
influence disease through irradiation of many of the cells m the anterior and middle 
the adenomatous or non-adenomatous lobes had indistinct boundaries and con- 
gland, it has seemed important to study the tamed irregular pyknotic nuclei There 
effects of irradiation of the normal pitui- was, however, no characteristic change in 
tary body of the white rat any particular cell In 1922 Rohm (4) 

During the past twenty years there have irradiated the hypophyseal regions of 
been numerous reports on the effects of young rabbits With smaller doses he 
irradiation of the hypophysis for various noted stimulation of growth, and larger 
gynecological conditions, with varying re- doses caused cessation of growth There 
suits Recently, irradiation of the pitui- were no histologic studies 
tary has been extended to patients with Giularducci (5) also used youngrabbits 
diabetes mellitus and so-called essential and claims to have found that many 
hypertension, again with varying results animals died after irradiation At autopsy 
The question naturally arises, can the non- the internal organs were normal but there 
adenomatous pituitary gland be influenced were skeletal changes with deformity, and 
with therapeutic doses of x-rays ? A partial complete destruction of the anterior pitui- 
answer to this question could probably be tary glands, but apparently no changes in 
obtained through animal experimentation the ovaries or other endocrine glands 
Apparently the first studies on the effects Podljaschuk, m 1927 and 1928 (6-a and 
of pi tui tary irradiation in animals were 6-b), using young and mature rabbits and 
made by Strauss (1) and Brunner (2), dogs, and giving more than an erythema 
working independently in 1920 Strauss dose to the pituitary region, observed in- 
noted histologic changes in the pituitary constantly, suppression of growth, and 
body of the guinea pig after irradiation, but under-development of sex organs with his- 
no changes in the other endocrine glands tologic changes in the pituitary body 
Brunner irradiated the whole heads of Del Buono (7), using slightly less than a 
young cats and puppies, and in addition to skin dose in adult dogs, could demonstrate 
very slight histologic changes m the ner- no structural changes in the hypophysis or 
vous tissue he found some histologic other organs, six months to one year after 
changes in the anterior pituitary There irradiation Mahnert (8) irradiated m- 
was some suppression of growth after fantile white mice and observed inhibition 
irradiation Fraenkel and Geller (3), of body growth and delayed estrus, associ- 
ui 1921, irradiated the pituitary regions of ated with small uten, also small ova nes 
young female rabbits The irradiated with fewer ova, many in a degenerate con- 
animals grew less rapidly than the controls, dition His method of irradiation is not 
o , OTh en killed they showed definite under- given, so the effects may have been due to 
^ general irradiation of the whole body, in 
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Vischia (9), irradiating the hypophyseal 
regions of mature dogs, killed them after 
three months and found no histologic 
changes in the pancreas, suprarenals, or 
thyroid glands No histologic studies of 
the hypophysis are given Martinalh (10) 
observed no histologic changes in the pitui- 
tary of sexually mature rabbits alter irradi- 
ation, but there was an increase in the in- 
terstitial tissue of the ovanes, and a de- 
crease in the number of follicles The 
uterine walls were hypertrophied Some of 
the animals lost weight Stockl (11) noted a 
decreased excretion of prolan A m the urine 
of young rabbits after irradiation In 1932, 
Epifamo and Cola (12), irradiating young 
and adult rabbits, concluded that 25 per 
cent of an erythema dose accelerated 
growth, but that doses greater than an 
erythema caused suppression of growth 
Some of the animals receiving the larger 
doses died, after losing weight and sex func- 
tion, and having terminal convulsions 
There were changes m the cells of the an- 
terior lobe, the acidophiles being the most 
affected, and the testicles were decreased m 
sue 

After irradiating young guinea pigs over 
the hypophyseal area, Mighavacca (13) 
observed atretic ovanan follicles and infan- 
tile uteri In the older animals the changes 
were less marked There were no micro- 
scopic studies of the pituitary body 
Selle, Westra, and Johnson (14) studied the 
effect of pituitary irradiation on depan- 
creatized diabetic dogs Doses as high as 
3,000 r were given Histologically, the 
hypophyses showed congestion and de- 
generation and also some degenerative 
changes in the nervous tissue of the brain, 
but in spite of this there was no ameliora- 
tion of the diabetes Fehr (15), working 
in Lacassagne's laboratory, gave massive 
and fractional doses over the pituitary re- 
gions of sexually mature rabbits The 
massive doses varied from 2,360 r to 2,645 r 
and the fractional doses varied from 3,300 r 
to 10,160 r He calculated the dose reach- 
ing the pituitary to be about 80 per cent of 
the skin dose After a single massive dose 
there was some loss of weight, but a gain 


occurred after fractionated treatment 
The animals were killed four to slx weeks 
after irradiation There were no histologic 
changes in the hypophyses, and the other 
glands of internal secretion were normal 
except after massive irradiation, in which 
case the ovanes were small and had small 
follicles The uteri were also small These 
latter changes were not interpreted as re- 
sults of pituitary irradiation Fehr con- 
cluded that the pituitary of the rabbit is 
very radioresistant and cannot be influ- 
enced with ordinary doses of x-ray 
From the above summary of the literature 
concerning hypophyseal irradiation, one 
can conclude that the hypophyses of van- 
ous laboratory animals are not very radio- 
sensitive, although it is difficult to deter- 
mine the doses used by most of the workers 
The varying doses used, probably explains 
the lack of uniformity m the results ob- 
tained There has also been no character- 
istic histologic picture m the pituitary 
body In view of these inconclusive find- 
ings, we have studied the effects of pitui- 
tary irradiation on a large group of young 
female albino rats No previous worker 
has used white rats, and since the endocrine 
system of these animals has been well 
studied and standardized histologically, 
they seem ideal for this purpose 

METHODS 

Albino female rats, 30 to 40 days of age 
(usually litter mates), were used m each 
experiment Under amytal anesthesia 
(controls included), the pituitary regions 
were exposed to filtered x-rays as follows 
180 kv , 25 ma , filter 0 5 mm Cu and 1 
mm Al, 50 cm distance, giving 52 r per 
minute Except for an opening 1 cm in 
diameter over the dorsum of the head di- 
rectly over the hypophysis, the animals 
were shielded with lead In a few animals 
the thyroid region was irradiated Still 
others received the course of irradiations 
but the entire animal was protected with a 
lead shield Control animals were given 
amytal at the time the experimental 
animals were irradiated For several 
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TABLE I EFFECT OF IRRADIATION OF PITUITARY REGION OF RATS WITH 180 KV 

FILTERED X-RAYS 



Before Irrad. 

No of Wt 

Rat gms Dose m r 

12 50 Control 

1-1 513 r on 1s t, 7th, 14th and ISth days 

15 50 Control ' 

10 51 Same as No 14 

17 48 Same as No 14 

18 48 Same as No 14 

19 46 Control 

20 55 513 r on 1st 7th, and Uth days 

22 57 Same as No 20 

23 53 Control 

54 513 r on 1st 7th 11th and 17th days 

54 Same as No 24 

55 Control 

50 1 040 r on 2nd and 8th days 

GS Control 
58 Control 
58 Same as No 31 


07 Control 

1 58 1 040 r on 2nd and 8th day's 


41 65 1 040 r on 3rd and 10 th days 

43 67 1 040 r on 2nd and llth days 

44 69 Control 


47 63 Control 

48 63 925 r on 3rd and Sth days 

49 57 Control 

50 67 1 040 r on 3rd and Sth days 


53 60 1 040 r on 4th and 13th days 

54 60 Same as 53 

56 65 Same as 53 

57 60 Control 


55 Control 

61 50 1 040 r on 5th 13th and 32nd days 

62 50 Hypophysectomy on Sth day 


66 40 Control 

70 40 Control 

"71 45 1,040 r on 2nd and 7th day's 

72 40 1 040 r on 2nd and 7th days 

73 40 Control 

74 40 1 040 r on 2nd and 7th days 

76 40 Hypophysectomy o n 7th day 

"77 40 f040 r on 2nd and 7th days 

78 40 1 040 r on 2nd and 7th days 

79 40 1 0 40 r on 7th day 

83 35 Control 

87 45 I 040 r on 1st and 4th days 

88 40 1 040 r to thyroid on 1st and 4th days 

89 40 Control 

93 70 1,040 r to thyroid on 1st and 6th days 

95 65 1 040 r to pit on 1st and 6th days 

96 70 Control 

gg go 1 040 r to thyroid on Sth and llth days 

99 60 Same as 98 

01 50 1 040 r over animal covered with lead on 

5th and llth days 

02 60 Same as 101 

04 65 1,040 r on 1st day 

06 55 1 040 r on 1st day 

08 60 Control 


After Irrad 

Day of Wt 
Exp gms 


Remarks 




110 Killed on 23rd day 

93 Killed on 23rd day 

114 Killed on 23rd day 

105 Died on 19th day 
98 Killed on 23rd day 

101 Died on 19th day 

109 Killed on 23rd day 

75 Killed on 20th day 

S9 Killed on 20th day 

101 Killed on 20th day 

93 Killed around 19th day 

77 Died on 18th day 

101 Killed around 19th day 

46 Killed on 19th day 

148 Killed on 41st day 

103 Killed on 19th day 

110 Killed on 41st day 


119 Killed on 41st day 
98 Killed on 41st day 


Died on 107th day 
109 Died on 41st day 
187 Died on 76th day 


170 

SO Killed on 59th day 
82 Killed on 59th day 
140 


140 

95 Died on 32nd day 

105 Died on 1 10th day 

165 


17 5) 

120 >(A11 killed on 58th day) 
85/ 


Epilation not over pituitary Killed on 
64th day 
Died on 64th day 
Killed on 64th day 

Epilation not over pituitary Killed on 
64th day 

Killed on 64th day 

Died on 117th day 
Died on 93rd day 

Received one dose of irradiation only 

Died on 28th day 
Killed on 2Sth day 

Killed on 28th day 

(All killed on 7Sth day) 


02 Killed 3rd day after irrad 
56 Killed 3rd day after irrad 
65 Killed 3rd day after irrad 
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weeks following irradiation, the animals 
were observed daily and frequently 
weighed After a shorter or longer period 


week after irradiation As shown in Fig- 
ure 1, animal No 50, which received pitui- 
tary irradiation, weighed at the end of 14S 



of time, many of them were killed and 
autopsies were performed The endocrine 
glands were examined grossly and micro- 
scopically 

RESULTS 

In Table I are tabulated the weights 
before and after irradiation with various 
doses In the earlier experiments the 
animals were irradiated with 513 r at three 
or four different sittings, about five days 
apart The inhibition of gain in weight 
was not striking, so that subsequently two 
doses of 1,040 r were given with a short 
interval between the two treatments In 
all cases there was a subsequent temporary 
suppression or retardation in gam in 
weight 2 Figure 1 shows the weight curves 
of a group of animals, one of which was hy- 
pophysectomized The animals receiving ir- 
radiation gamed much more slowly than 
the controls, the curves lying between those 
of the control and hypophysectomized ani- 
mals With these doses the retardation of 
gam in weight seemed to begin about one 

In n few eases in which there was no definite sup- 
pression the site of epilation over the rat’s head mdi- 
cated that the irradiation was off-center 


days, nearly as much as the control No 47 
From these and other growth curves, it is 
difficult to determine the duration of the 
effect of irradiation on growth, but in most 
instances it did not last for more than ten 
days, the rate of growth subsequently 
showing an increase to parallel that of the 
controls Often the irradiated animals de- 
veloped the soft coats characteristic of the 
completely hypophysectomized animal A 
few of the ammals died sometime after ir- 
radiation, but this was not usual The 
terminal coma was not relieved by sub- 
cutaneous glucose, so the deaths were 
presumably not due to hypoglycemia A 
small group have been kept one year after 
treatment, and seem to be normal No 
mating experiments for the purpose of 
determining fertility have been earned out 
A study of the individual and average 
weights of the adrenals, thyroids, and pi- 
tuitanes of the irradiated and control 
ammals (Table II) will show that the 
organs of the former were consistently 
smaller than those of the controls As the 
averages include a number of ammals 
which had shown, as judged by their body 
weights, a recovery from the effect of the 
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Autopsied Ovarian 
Animal Day of Wgt 
No Experiment (mgm ) 


C 

X 

C 

X 

c 

X 

X 

c 

X 

X 

c 

X 

c 

c 

X 

c 

X 

X 

c 

X 

c 

X 

H 

X 

X 

c 

X 

H 

X 

X 

X 

XT 

C 

XT 

X 

C 

X 

X 

X 


12 

14 

15 
17 

19 

20 
22 

23 

24 

25 

26 

31 

32 

34 

35 
37 
40 

48 

49 
54 
59 
61 
62 

71 

72 

73 

70 

77 

78 

87 

88 
89 
93 

95 

96 
104 
100 
108 


23 

23 

23 

23 

23 

20 

20 

20 

19 

18 

19 

19 

41 

19 

41 

41 

41 

59 

59 

32 

52 

58 

58 

04 

01 

64 

64 

04 

117 

93 

2S 

28 

28 

7S 

78 

78 

4 

4 

4 


60 

42 

58 

38 
45 
10 
16 
42 
28 
25 

39 
24 

42 
48 

31 
45 

37 
23 

43 

32 
63 
29 
19 

38 
15 
54 

37 
II 
29 
22 
17 

38 

42 
45 
27 

43 

14 

15 
14 


TABLE II 


Utennc 
Diara 
(mm ) 

Vagina 

2 5 

Open 


Open 

3 2 

Open 

3 8 

Open 

2 2 

Open 

1 5 

Closed 

2 5 

Closed 


Open 


Closed 

2 0 

Open 

2 5 

Open 

1 2 

Closed 

3 5 

Open 

2 S 

Open 

2 S 

Open 

3 0 

Open 

2 8 

Open 

1 5 

Open 

2 0 

Open 

2 8 

Open 

2 8 

Open 

2 0 

Open 

1 7 

Closed 

2 5 

Open 

1 2 

Closed 

2 8 

Open 

3 3 

Open 

1 2 

Closed 

1 8 

Open 

1 5 

Open 

I 3 

Closed 

2 8 

Open 


Open 

2 5 

Open 


Open 

3 2 

Open 

1 5 

Closed 

1 2 

Closed 

1 2 

Closed 


Stage of 
Cycle When 
Killed 


Dioestrum 

Proestrum 

Proestrum 

Oestrum 

Dioe3trum 

Dioestrum 

Dioestrum 

Proestrum 

Dioestrum 

Dioestrum 

Dioestrum 

Dioestrum 

Oestrum 

Metoestrum 

Dioestrum 

Proestrum 

Proestrum 

Dioestrum 

Dioestrum 

Oestrum 

Metoestrum 

Dioestrum 

Dioestrum 

Proestrum 

Dioestrum 

Dioestrum 

Proestrum 

Dioestrum 

Dioestrum 

Dioestrum 

Dioestrum 

Proestrum 

Proestrum 

Dioestrum 

Dioestrum 

Proestrum 

Dioestrum 

Dioestrum 

Dioestrum 


Adrenal Pituitar> 
Wgt Wgt 
(mgm ) (mgm ) 


42 

8 o 

33 

0 0 

43 

8 2 

38 

6 5 

40 

8 0 

28 

5 0 

32 

6 2 

42 

S o 

37 

7 2 

30 

C 0 

41 

S 3 

27 

5 1 

44 

9 0 

40 

8 7 

31 

4 8 

46 

9 3 

38 

7 8 

37 

5 5 

43 

8 4 

36 

6 5 

59 

9 0 

29 

4 5 

16 


39 

6 5 

27 

4 8 

43 

3 5 

38 

7 0 

14 


27 

6 0 

24 

4 5 

23 

4 0 

39 

7 3 

42 

7 5 

44 

10 5 

31 

4 o 

42 

0 0 

26 

4 8 

33 

5 1 

27 

5 0 




Averages 



Ovanes 

Adrenals 

Pituitanes 


(mgm ) 

(mgm ) 

(mgm ) 

X rayed 

(19) animals 
Controls 

26 

31 5 

5 7 

(13) animals 

Hyp 1 

48 

43 5 

8 5 

(2) animals 

15 

15 


’ Although only two hypophysectomized animals are included m this series 

data from over 20 > oung females 

hypophysectomized in a different experiment present confirmatory averages 


C =■= Control X = X ray to pituitary 

XT =■= X-ray to thyroid 

H «=■ Hypophysectomy 


irradiation, the differences would be even 
more striking if only the animals under the 
more imm ediate influence of the irradiation 
had been included A comparison of the 
organ weights for the irradiated animals 
with those of the hypophysectomized 
animals shows that the impairment in- 


duced by irradiation is not so marked as 
that following hypophysectomy Indeed, 
the weights of the organs of the irradiated 
animals — and this is reflected in the his- 
tology of the organs — closely resembles 
that seen in cases of sub-total hypophys- 
ectomy 
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Fig 2 (upper left) Hypophysis of Rat 20 (x rayed) Sacrificed on twentieth day of experiment Note 
absence of aadophiles and presence of numerous large basophiles This selected area shows very few pyknotic 
nuclei (X 640) , . , 

Fig 3 ( upper right) Hypophysis of Rat 23, control for No 20 Note presence of acidophiles the 
basophiles while fairly plentiful are smaller and less numerous than for Rat 20 (X 640) 

Fig 4 ( lower left) Thyroid of Rat 20 Note low epithelium ( X 260) 

Fig 5 (lower right) Thyroid of Rat 23 Epithelium is normal m height (X 260) 


All tissues have been fixed in Zenker- 
formol, embedded in paraffin, sectioned, 
and stained with either modified Mallory 
or Masson stains 

The typical picture observed in the hy- 
pophyses of the animals sacrificed from IS 
to 22 days after irradiation is shown in 
Figure 2 The most striking difference 
between the experimental and control 
(Fig 3) hypophyses is the scarcity of acido- 
philes in the former Although no cell 
counts have been made in this study it is 
estimated that the granulated acidophiles 
are decreased from 50 to 75 per cent in the 
irradiated animals 


The basophiles, although less markedly 
affected than the aadophiles, show definite 
changes In contrast to the aadophiles the 
number of basophiles is not reduced In- 
deed, the pituitanes of the irradiated ani- 
mals show a larger number of basophiles 
than are present in the hypophyses of the 
controls Most of these basophiles are 
smaller than the usual granulated baso- 
philes and the granules are distinctly 
clumped Many nuclei in both basophiles 
and aadophiles are pyknotic 

The chromophobes have shown no sig- 
nificant change following irradiation ex- 
cept for the occurrence of pyknotic nuclei 
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Adrenals of three animals The one on left is of Rat 59 (control) the middle section is of Rat 0: 
I \ ai ^xT V / a ?i an< ^ aruraa sacn fi c cd on fifty eighth day) the section on right is of Rat 02 (hypophysec 
tomy; Xs.otc decrease m cortical tissue m x rayed and hypophysectomized animals (X 50) 


and, of course, an increased number due to 
the decrease in acidophiles It is quite 
possible that the chromophobes showing 
pyknotic nuclei were either basophdes or 
acidophiles at the time of irradiation and 
subsequently had undergone degranulation 
to a chromophobic condition 
The above description of the anterior 
pituitary of irradiated animals holds par- 
ticularly for those sacrificed less than 27 
days after irradiation In animals sacri- 
ficed at later dates the hypophyses show, in 
most instances, definite evidence of recov- 
ery The picture has varied from one 
similar to that already described to an al- 
most normal condition 

There have been no significant changes in 
the posterior or intermediate lobes In the 
latter, pyknotic nuclei are shghtly more 
numerous than is observed in normal 
glands The pituitanes of the animals 
sacrificed a few days after a single irradia- 
tion have shown little change 

The thyroids of the irradiated animals 
have been consistently smaller than nor- 
mal The follicles are smaller and the cells 
of the thyroid epithelium are low (compare 


Figs 4 and 5) This condition is simil; 
to that observed in the thyroids of hyp 
physectomized animals 
The adrenals of the irradiated anuna 
were smaller than normal (Table II) T1 
histologic picture shows this to be due to 
decrease in cortical tissue, the medulla e’ 
hibiting little change Although in th 
respect the effect of irradiation resemble 
that of hypophysectomy, dose scrutiny c 
the cortical layers shows that the damag 
resulting from irradiation is much les 
severe than that following ablation of th 
pituitary (see Fig 6) 

The ovanes of irradiated animals have 
been consistently smaller than those oi 
their controls (Table II) In the animals 
sacrificed less than 27 days after irradia- 
tion, corpora lutea were present in only one 
Small follicles were present w these 
ovanes All control animals of this group 
have shown at least two sets of corpora 
lutea (see Fig 7) The ovanes of eight 
of the twelve animals continued for 
longer penods after irradiation showed 
corpora lutea Two of these were rats, 
Nos 71 and 74, m which the epilated area 
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indicated that the irradiation had been tures of the rat thyroid since all of our am- 
directed to one side of the hypophysis mals were sacrificed some time after treat- 
The ovaries of these animals showed two ment 



Fig 7 On the left is ovary of Rat 23 (control) Several corpora Iutea and large 
follicles are present On right is ovary of Rat 22 (pituitary irradiated) Note small 
size and absence of corpora lutea (X 11) 


sets of corpora lutea In the ovaries of the 
other six, only single sets of corpora lutea 
were present 

The uteri and vagime of irradiated and 
control animals corresponded closely with 
the condition of the ovaries In instances 
in which the ovanes were infantile the uteri 
were small and thread-like and the vaginal 
mucosae low and castrate in type In the 
other irradiated and m the control animals, 
the uteri and vaginae showed conditions in 
harmony with the conditions of the ovanes 
from the same ammals 

The vaginal smears of many of our am- 
mals were followed for a part or all of the 
post-irradiation penod The observations 
gathered by this procedure were m har- 
mony with the condition of the ovanes and 
sex-accessones 

The possibility that the effects we have 
observed m our irradiated ammals were due 
m part to a scatter of the x-rays to the thy- 
roid glands seems to have been controlled 
by the study of animals whose thyroids 
only were irradiated In these animals 
there was no significant disturbance m the 
growth rate, and the histologic condition of 
the hypophyses, adrenals, and ovanes was 
normal The thyroids showed no effect of 
the irradiation We are unable to make 
any statement concerning the immediate 
effect of irradiation on the histologic pic- 


DISCUSSION 

Irradiation of the pituitary region, as 
carried out in our study, seems definitely to 
have depressed the activity of the anterior 
pituitary This has been reflected in the 
suppression of growth, of ovarian activity, 
and in an atrophic condition of the thyroid 
and adrenal glands 

The preliminary studies made to deter- 
mine the dosage of irradiation required to 
suppress hypophyseal activity show that 
the pituitary is relatively radioresistant 
Furthermore, the nradiated gland is not 
permanently damaged as is shown by a 
gradual return of its structure and function 
to normal, or almost normal, conditions 

The pituitanes, ovanes, thyroids and 
adrenals of irradiated animals were defi- 
nitely decreased m size Inasmuch as these 
animals failed to grow normally we have 
considered the possibility of the lowered 
organ weights being simply expressions of 
the lower body weight However, a com- 
panson of the weights of such organs as 
the kidneys, hver, and heart expressed m 
terms of body weight with similarly ex- 
pressed weights of pituitary, ovanes, thy- 
roids, and adrenals has shown that the 
weights of the latter were less than would 
be expected on the basis of lower body 
weights only J 

We are aware of the possibility that dam- 
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age to the hypothalamic region of the brain 
may have contributed to the effects we 
have observed There is increasing evi- 
dence that this region of the brain may be 
related to anterior lobe activity Its rela- 
tion to the posterior lobe has been ade- 
quately demonstrated by Fisher, Ingram, 
and Ransom (16) We are unable to do 
more than call attention to the possibility 
that damage to the hypothalamus may 
have been a factor m our experimental 
results inasmuch as no examinations of the 
brains of our animals were made The 
cluneal picture we have observed is that of 
a deficiency of anterior pituitary hormones 
The possibility that this deficiency may 
have been due in part to disturbed neuro- 
hypophyseal relations must await further 
study 

CONCLUSIONS 


matous human hypophysis can be influ- 
enced with therapeutic doses of x-rays 
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THE ROENTGEN ANATOMY OF THE KNEE JOINT 
AN EXPERIMENTAL ANALYSIS 1 

By ERNST LACHMANN, M D , Oklahoma Ctly, Oklahoma 

X-ray Laboratory, Department of Anatomy, School of Medicine, University of Oklahoma 


INTRODUCTION 

^PHROUGH their classical mvestiga- 
11 tions concerning the analysis of bone 

form and bone transformation, Wolff 
and the earlier writers in the second half 
of the last century presented us with an 
understanding of bone architecture Sur- 
prisingly enough this has never been fol- 
lowed by a systematic and detailed analy 
sis of the skeleton as it presents itself in 
the living by means of the x-ray method 
Here we see the three dimensions of bodily 
form, lacking depth, projected on the film 
m two planes only, thus making definition 
of the bony pattern an object of special 
analytical investigation While study of 
the x-ray pattern of bones is based essen- 
tially on analysis of the bone architecture 
advanced by anatomists, roentgenology 
may, on the other hand, furnish information 
valuable to the anatomist An impression 
of “the typical” (Francke) features of bone 
architecture, which cannot be secured by 
study of separate bone sections, will be 
produced by an x-ray image, which is the 
resultant of all the superimposed layers 
of bone m a given projection Further- 
more, radiographic study is the only 
method of analysis of normal and patho- 
logic bone structure m the living, and m 
valuable anatomical specimens which 
should not be subjected to dissection 

Most authors who have concerned them- 
selves with interpretation of the x-ray 
pattern of bones have used the method of 
comparative study of object and radio- 
gram This m itself proved insufficient 
to solve the more difficult problems of 
radiographic analysis The study of Spal- 
teholz specimens, t e , of bones made 
translucent by chemical treatment, while 

1 tided by a grant from the Research Appropriation 
of the University of Oklahoma Medical School 


of distinct advantage in the analysis of 
radiograms, is of limited value for many 
of the problems of this paper Besides, 
good results on larger and more compli- 
cated adult bones are hard to obtam and 
the specimens on the market are rather 
expensive Stereography, although well 
fitted to give us an image comparable to the 
true object, is also unable to supply us 
with exact information as to the anatomical 
substrate of a certain lme m the \-ray film 
“Summation pictures cannot be umted to 
a stereo effect since the real points per- 
taining to them are present neither on the 
picture nor in the object” (Francke) The 
object of the present report is the syste- 
matic analysis of the roentgenogram of the 
knee joint which requires detailed study 
on account of its comphcated appearance 
and the clinical importance of the region 

METHODS OF STUDY 

Four experimental methods of x-ray 
analysis were utilized Roentgenograms 
were made before and after the following 
procedures 

(1) Chemical decalcification of the bony 
cortex or the spongious structure De- 
tails of this method, which was used to de- 
termine the limitations of x-ray diagnosis 
of osteoporosis, are discussed in a previous 
paper (Lachmann and Whelan) 

(2) Mechanical removal of cortex or 
spongious structure by means of emery 
wheels, files, drill-bits, and dental burrs 
(for removal of the spongious structure 
the bone was first sawed in frontal section) 

(3) Serial sections of bones in frontal or 
sagittal planes perpendicular to the x-ray 
beam (see Figs 1-A and 1 -B) Simul- 
taneously the bone was rebuilt, section 
by section, radiograms being taken at each 
stage 
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(4) Production of small defects at vari- 
ous levels within the cortex or trabecular 
structure, or within both, and examination 


holz, Cohn, Grashey, Brailsford) Valu- 
able details are pointed out by Kohler 
( The Borderlands of the Normal and 



by radiograms taken before and after the 
defects had been filled with an opaque 
medium This method has great impor- 
tance from the cluneal point of view since 
it gives us an understanding of the x-ray 
visibility of destructive bone lesions 
(Chasm) , in this connection it will be dis- 
cussed in another report 

The four procedures outlined are all 
suitable for demonstrating the relative ef- 
fects produced on the roentgenogram by 
the two components of bone, viz , the cor- 
tex and the spongious layer Procedure 
No 3 is especially useful as a means of 
identifying a given line or point on the 
radiogram Procedure No 4, as already 
noted, is peculiarly adapted to show the 
limitations of the x-ray method 

X-RAY ANATOMY OF THE KNEE JOINT 

A number of the more evident points in 
regard to the x-ray anatomy of the knee 
joint are discussed or illustrated in the ap- 
pertaining text-books and atlases (Spalte- 


Early Pathological in the Skiagram") 
The bony development of the knee joint 
is considered in the atlas by Wilms and 
Sick, the work of Ruckenstemer, the ex- 
tensive papers by Cohn, and by Ludloff 
Filling of the knee joint with air or con- 
trast medium is taken up by Hoffa, Boyd, 
Colp and Khngenstem, Bernstein and 
Arens, Simon, Hamilton and Farrington, 
the latter with extensive literature The 
x-ray anatomy of the joint space and 
special projections for the demonstration 
of the mtercondyloid fossa are discussed 
m the monograph by Hulten, the latter 
problem also by Kayser, and by Danehus 
and Miller, the former by Bauer and by 
Popovic and D one Joachimsthal treats 
of the structure, position, and anomalies 
of the patella 

One of the major problems pertaining to 
the x-ray anatomy of the knee joint which 
never has been sufficiently discussed is the 
relative part played, in producing the 
roentgenogram, by the two structural 



T ACHMANN roentgen anatomy of the knee joint 


457 



Fig 2-A (upper) Roentgenograms of horizontal sections through shaft and distal end of femur In the 
horizontal sections the lateral condyle is on the left, the medial on the right Figures in B indicate levels 
of sections 

Fig 3-4 (lower) Roentgenogram of the distal end of a normal macerated femur 

Fig 3 B The cortex has been almost completely removed in the condylar and supracondylar portion of 
the same femur The exposure has been adjusted to the greater translucency of the bone 

elements composing bone Nevertheless we can immediately conceive of lesions 
this seems to us one of the fundamental of the spongious portion which may not 
questions m the analysis of a roentgeno- be visible on the x-ray film and vice 
gram The practical importance is evi- versa Roentgenograms of cross-sections 
dent If we were able to show that through the lower two-thirds of the femur 
one element, for instance, the cortex, is at different levels (Figs 2-A and 2 -B) 
of greater significance than the other, show the relative thickness of cortex and 
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Fig -f-A (upper) Roentgenogram of the distal end of a normal macerated femur 
Fig 4 -B The same bone has been split and the spongious part almost completely removed The exposure 
has been adjusted to the greater translucency of the bone 

Fig 5-A (lower) Roentgenogram of the distal end of a normal macerated femur 

Fig 5-3 The same bone with artificially produced circumscribed defects involving the cortex only 


spongious layer It is to be noted that the 
diameter of the cortex gradually decreases 
toward the knee joint and the spongious 
layer gams in extent From these facts 
we may come to the conclusion that the 
share of the two elements of bony structure 
m the roentgenogram changes at different 
levels Further proof can be obtained 
from other experiments 2 Figure 3- 4 

3 In a previously published group of experiments 
fLachmann and Whelan 1036) we attempted to ap 


proach the problem by the following consideration 
If we decalcify two bones of the same type one from 
the outside the other from the inside — in this case 
protecting the outside by a coat of paraffin — and 
determine the amount of calcium removed by chemical 
analysis the result would show up the relative sig 
mficance of each part. In the event that we obtain 
positive results by destruction of the spongious part 
with less decalcification than by dissolving the cortex 
we can say that the spongious layer is more important 
for the picture than the cortex and vtce versa This 
arrangement while fitted for smaller bones lihe the 
carpals and tarsals was not satisfactory for the 
long bones which are the object of our study in this 
pajjer 
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shows the distal end of a normal macerated 
femur m front and profile views Figure 
3 -B shows the same bone -with the cortex 
almost completely removed m the condy- 
lar and supracondylar part The ex- 
posure has been adjusted to the greater 
translucency of the bone If the last il- 
lustration is compared with the control, it 
is surprising how few are the changes, al- 
though the cortex is almost completely 
absent in the lower part of the bone We 
notice shght alterations in the contours 
The details of the spongious pattern stand 
out more distinctly Certain lmes m the 
condylar area are absent 

If, on the other hand, the spongious 
layer is removed, we encounter a great 
difference Figure 4-/1 shows a normal 
bone in both views In Figure 4 -B the 
bone has been split and the spongious part 
almost completely removed The expo- 
sure has been adjusted to the greater trans- 
lucency of the bone The increased trans- 
radiancy vanes in extent with the thick- 
ness of the cortex and is especially notice- 
able m the condylar and epicondylar area 
While the contours of the bone are pre- 
served, the structural pattern has almost 
completely disappeared We notice also 
that certain lmes visible within the bone 
on front view now stand out distinctly, 
they are, therefore, of cortical ongm and 
represent the outlines of the condyles, 
seen on edge Foramina nutntia, which 
on the control hardly could be differen- 
tiated from mtertrabecular spaces, can now 
be made out in the supracondylar area on 
the front view Attention will be drawn 
to a markedly translucent area on profile 
view, present above the condyles and which 
gradually fades toward the diaphyseal re- 
gion of the bone Its base at the level of 
the roof of the mtercondyloid fossa is rep- 
resented by a dense line running from 
above and posterior to below and anterior 
It is called “Ludloff’s spot,” and will be 
discussed later 

By comparing Figures 3 -B and 4 -B we 
obtain an idea of the share each structure 
has in the productionof the roentgenograph 
If we imagine the cortex-free bone in Fig- 


ure 3 -B sunk into the spongious-free bone 
in Figure 4 -B, we have a complete concep- 
tion of the formation of the roentgeno- 
graph We now understand that, in addi- 
tion to the outline of the bone on the x-ray 
film, certain lines within the bone also are 
produced by cortical layers which are met 
on edge by the x-ray beam, while the 
structural pattern and the general opacity 
in the region discussed are due mainly to 
the spongious part We view this trabecu- 
lar arrangement as through a milky 
glass of different opacity, the intensity of 
which is determined by the thickness of 
the two layers of cortex parallel to the x- 
ray film 

From the facts discussed we come to 
several reservations which are the cause 
of a like number of diagnostic difficulties 
Cortical, as well as spongious, structures are 
responsible for the absorption of x-rays 
and for the casting of theshadowon the film 
Them respective shares depend on them 
relative thickness and will, therefore, vary 
in different regions Thus increased trans- 
lucency of bony substance, as we find it in 
atrophy, may be produced by disappear- 
ance of part of the cortical or spongious 
matter or by involvement of both To 
determine decalcification as to the bony 
layers affected we must take into account 
the site of atrophy Observation of the 
cortex where it is seen on edge will also 
help Of importance, as well, is the fact 
that even in places where the cortex plays 
a relatively unimportant part, localized 
destruction of it, especially if not combined 
with general thinning of the cortex around 
the defect, will be recognized more easily 
than generalized removal of the cortex, due 
to the increased contrast between defect 
and surrounding areas In Figure 5-B we 
have artificially produced a number of lo- 
calized defects involving only the cortex 
They are distinctly visible (Figure 5-/1 is 
the same bone untreated) The foramina 
nutntia within the cortex are examples of 
normal cortical deficiencies which may be 
mistaken for pathologic destruction 
Identification of certain lmes within 
the bone has often produced controversial 
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FW i'r HL R K gcnot ' ra ' n the Proximal two-thirds of a normal macerated femur shaft 
l * f* , The same bone with the spongious portion removed completely 
i 1 „ ^ ce l ,ter > Roentgenogram of the head and neck of a normal macerated femur 
I j , Rpc nt K en °gram of a thin section of the same bone 

right” lateral to the | R ^° Iltf ’ en0granl t ^ le en ^ °f a normal macerated femur Medial condyle to the 


discussion If they are visible within the 
silhouette on both views, we are inclined to 
localize them in the spongious layer, al- 
though they really may be part of the cor- 
te\ seen on edge This is especially the 
case m bony parts which have as compli- 
cated form as the distal end of the femur 
While a certain oblique line m the cortex- 
free bone m Figure 3-B (which is probably 
due to old rickets), is certainly localized m 
the spongious layer, other lines farther 
down m the condylar area are of cortical 
origin as is shown m the spongious-free 
bone in Figure 4 -B The analysis of Lud- 

loff’s spot will illustrate this further 
Each area has to be judged according to 
its own merits Figure 6-A shows the 
proximal two-thirds of the normal femur 
shaft below the intertrochanteric region 
Figure 6-B is the same bone with the spon- 
gious portion removed completely In 
the relation of thick cortex to small amount 
of spongious layer we see the reason for 
the almost identical appearance of the two 
roentgenograms (compare with cross-sec- 
tions 1, 2, and 3 of Figure 2) A destruc- 
tive lesion involving only the spongious 
layer m this area would not show up at all 
on the x-ray film 

Since the importance of the spongious 
structure has been emphasized sufficiently, 
it is also necessary to keep in mind that 


the spongiosal pattern which we see on the 
roentgenogram does not correspond to in- 
dividual layers of bone trabeculae, but 
that it represents a superposition of many 
strata of spongious bone which he in the 
plane of the \-ray beam The roentgeno- 
graphic image of the bony meshwork is 
produced by a summation effect (Francke) 
By a very ingenious arrangement Francke 
has shown that two femora, which are 
superimposed on an x-ray film, may cast 
exactly the same shadow as one, in the 
same way as an vray film of a thin section 
of bone may be almost identical with that 
of the whole bone (token, of course, under 
different conditions of exposure) Figures 
7 -A and 7-B, m which A is the roentgeno- 
gram of the head and neck of a complete 
femur, and B of a thin section of the same 
bone, illustrate this Thus it becomes 
clear that destructive foci within the 
spongious bone must attain a certain size 
m order to become visible on the roentgeno- 
gram Many other factors are also in- 
volved, for instance, the relative and ab- 
solute thickness of the two layers compos- 
ing bone, the density of the structures sur- 
rounding the defect, and the quality of the 
x-ray beam From the facts presented we 
arrive at a clearer understanding of the 
limitations of the \-ray method 
A detailed analysis of the roen tgeno- 
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gram of the knee joint requires a separate 
study of the standard projections Many 
of the important facts can be gamed by 
stereoradiography and by comparison of 
object and x-ray film, while the semi- 
translucent Spalteholz specimens are espe- 
cially helpful These facts are enumerated 
in the literature quoted above Other 
important points of practical interest be- 
come evident only by use of serial sections, 
a method which has been described above 
They will now be discussed 1 * 3 

DISTAL END OF FEMUR (FRONT VIEW) 

Direction of the x-ray beam postero- 
antenor 

A roentgenogram of a normal femur 
(Fig 8 -A) in this projection shows the 
lateral condyle to be less translucent than 
the medial, a fact explained by the ar- 
rangement of the trabecula as shown on 
cross-sections of the femur (Fig 2, sections 
6-9) It is not so much the greater den- 
sity, which has been pointed out by Krause 
and which has been given as the reason in 
the literature (Hulten) , although this may 
also play a part, but rather the direction 
of the trabecula in relation to the x-ray 
beam Only m the case of the lateral 
condyle do they run almost in the same 
plane as the x-rays The importance of 
this normal difference m translucency of 
the condyles can be gathered from the fol- 
lowing quotation from Kohler 

“Tuberculosis has frequently its site in one of 
the femoral condyles The first changes oc- 
cur in the bone, but do not catch the eye im- 
mediately in the roentgen picture, they occur, 
not in the form of foci, but more in the form 
of a diffuse translucency of the affected condyle 
easily recognizable as such ” 

Thus the normally greater transra- 
diancy of the medial condyle may be mis- 
taken for tuberculosis Other things be- 
ing equal, atrophy will be more marked 
also on the medial side Hulten and 



Fig 8-B to D {upper) Roentgenograms of the 
same femur as in the control Figure S- 4 The bone 
has been cut in 11 serial sections in frontal plane 
(compare Fig 1-5) In each consecutive roent 
genogram one or more sections have been removed 
The removed parts are always shown underneath 
In Figure 8-5 a fragment of 5 mm thickness is 
taken from the posterior surface of the medial 
condyle m C the whole medial condyle is re- 
moved in D both condyles with part of the bone 
around the intercondyloid fossa Medial condyle 
to the right, lateral to the left Arrow at the 
adductor tubercle on D 

Fig 8-E to G {lower) See caption for Figures 
8-5 to D In E the bone has been divided into a 
larger anterior and a smaller posterior portion, 
which includes the condyles, F shows the bone 
divided m a smaller anterior and a larger posterior 
portion In G only a thin part of the anterior 
cortex with some spongious structure is left 


1 A structural analysis of the femur on a mechanical 
and mathematical basis, for which roentgenograms 
are very helpful is not within the scope of this paper 

In this respect reference is made to the investigations 

by Wolff Gallios and Bosquette Gebhardt, and Koch 


Schinz report that the difference in density 
between the lateral and medial condyles 
is more pronounced in genu valgum 

Figures 8-B to S-G show roentgenogram 
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Figs 8-13" and 8-/ Roentgenograms of the same 
femur as in the control Figure 8-/1 In H a frag- 
ment from inside the bone has been taken out, 
containing mostly trabecular structure in I, a 
section from inside the lateral condyle Medial 
condyle to the right, lateral to the left 

F of the same femur as the control film, 
8-/1 The bone has been cut m 11 serial 
sections (5-8 mm thick) in frontal plane 
In each consecutive roentgenogram one 
additional section has been removed 1 
The removed parts are always shown 
underneath In Figure S-B, a fragment of 
5 mm thickness is taken from the posterior 
surface of the medial condyle, in C, the 
whole medial condyle is removed, in D, 
both condyles with part of the bone around 
the intercondyloid fossa In E the bone 
has been divided into a larger anterior and 
a smaller posterior portion, which includes 
the condyles, F shows the bone divided in 
smaller anterior and a larger posterior 
portion, and in G only a thin part of the 
anterior cortex with some spongious struc- 
ture is left 

Thus a detailed analysis of the x-ray 

4 A number of roentgenograms of intervening sections 
are not shown here 


pattern of the femur is made possible and 
every line on the film can be localized as to 
its anatomical substrate Figure 8 -B dem- 
onstrates the share of a thin cortieo-spon- 
gious layer in the production of the general 
opacity of the picture, in Cwe observe that 
the distinct lines m the roentgenogram of 
the condylar area are produced by the con- 
tour of the condyles seen on edge Figures 
C and D also prove that the x-ray pattern is 
the expression of a summation effect of dif- 
ferent layers of spongious structure, since 
the arrangement of the trabeculae is undis- 
turbed, although a considerable part of 
trabecular structure has been removed In 
Figure E an area of condensation within 
the spongious structure, a so-called "com- 
pact island,” which is hardly visible on the 
control, now appears very distinctly Thus 
we may assume that these compact islands 
are more frequent than we would expect 
from the study of roentgenograms We 
found them m our sections in several cases 
An irregularity on the lateral side of the 
lateral condyle is easily discerned as cor- 
responding to the groove for the tendon of 
the popliteus muscle, as can be recognized 
from the fragments in Figures S-B and S-E 
below 6 It should not be mistaken for an 
arthritic change The same holds true 
for the adductor tubercle which is visible 
above the medial condyle (arrow on Fig- 
ure 8-Z>) Other irregularities in the con- 
tours of the condyles may be due to the 
insertion of the collateral ligaments 

In Figure 8-G with only a very thin 
layer of mostly cortical bone remaining, 
we see the numerous foramina nutntia as 
small defects which now can also be identi- 
fied on the control, although much more 
indistinct 

As was to be expected from what had 
been said before, this thin layer of bone has 
no influence on the pattern The picture 
in Figure S-G, below, is almost identical 
with the control The influence of single 
slices of bone m the roentgenogram becomes 

5 In reality there are several grooves for the tendon 
in the positions of extreme flexion moderate flexion, 
and extension, as H Virchow has shown (quoted from 
Krause) 
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dearest if we remove just one layer of bone 
and roentgenograph ti e rest While F igure 
S -G illustrates the influence of a thin corti- 
cal shce which hes parallel to the \-ray 
film, Figure 8-H illustrates that of a 
fragment from inside the bone which con- 
tains only trabecular structure (except for 
a thin shell of cortex which is in line with 
other par ts of the cortex seen on edge) N o 

distinct change is produced if we disregard 
the disappearance of the compact island In 
Figure 8-1 a bony fragment of about 5 mm 
thickness, consisting of spongious structure 
and a thin cortical layer which runs m differ- 
ent directions to the x-ray beam, has been 
removed from inside the lateral condyle 
We see no change m the translucency of 
the bone The lateral condyle still is 
more opaque than the medial Where 
the cortex of the fragment participated in 
the formation of the condylar contour we 
see disappearance of those lines In other 
areas where the cortex was arranged m a 
plane obhque to the x-ray beam, as m the 
upper medial corner of the lateral condyle, 
we notice a distmct defect 

DISTAL END OF FEMUR (PROFILE VIEW) 

Direction of the x-ray beam medio/- 
lateral 

The analysis of the profile view of the 
femur undertaken again by serial sections 
m planes vertical to the x-ray beam leads 
us to a discussion of Ludloff’s spot This 
is a translucent area which appears on 
lateral view of the normal femur in the 
anterior portion of the condylar region 
(Figs 9 -A, 9 -B, and 10-A) It is approx- 
imately triangular in children, while in 
adults its upper contour is ind efini te Here 
it gradually passes over mto the more 
translucent central region of the diaphysis 
Ludloff, after whom this area is named, 
was the first to point out that it is ab- 
solutely normal and should not be mis- 
taken for any destructive focus, for in- 
stance, tuberculosis (Ludloff, Kohler) 
Referring to Ludloff’s paper, Kohler gives 
the following definition of this area 

“This epiphyseal spot is qmte a normal 
appearance, it shows in the interior a fine net- 



Fig 9 -A {upper) Lateral view of a knee joint, 
patient aged 5 

Fig 9 B Lateral view of a femur, patient aged 
10 Both roentgenograms show Ludloff's spot 
Fig 10 [lower) Analysis of Ludloff’s spot by 
secUon method 

Fig 10-4 Lateral view of the distal end of a 
normal macerated femur 

Fig 10-B Slices containmg the medial condyle 
and the intercondylar area have been removed 
B' shows the removed fragments Distal contour 
of Ludloff's spot has disappeared in B 

work of bony trabeculae and is not sharply 
delimited by a single hne, but by the trabeculae 
running to its edge being denser It is said to 
correspond to the place in both condyles where 
numerous nutrient vessels enter the condyle 
and where the reflexion of the synoviahs is 
situated It appears most prominently about 
the sixteenth year Thereafter it passes with- 
out any definite dividing hne into the trans- 
parency of the interior of the diaphysis Its 
distal anterior and posterior contour corre- 
spond to the corticahs of the femur between 
the two condyles ” 

Grashey describes the translucent epi- 
physeal spot as framed m its distal portion 
by a plug-shaped zone of denser osseous 
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Riff II Roentgeno- 
gram of three sagittal sec- 
tions of macerated femur, 
put together two adjacent 
ones representing two pe- 
ripheral sections from 
medial condyleand a third of 
about / mm thickness cor- 
responding to the center of 
the intracondyloid area 
Slices arc arranged accord- 
ing to their natural position 
in the complete bone Dis- 
tal contour of Ludloff’s spot 
is visible 



Fig 12 A Lateral view of a normal macerated 
femur, showing Ludloff s spot 
Fig 12 B A narrow cortical zone of about 1 
cm m width has been filed away all around the 
distal end of the bone The distal contour of 
Ludloff’s spot has almost completely disappeared 


tissue “This plug corresponds, partly at 
least, to the bony bridge between the two 
condyles ” 

In analyzing the area in. question we 
have to distinguish between its dense con- 
tours and its translucent interior As to 
the contours the definition by Kohler is 
somewhat inconsistent On one hand we 
learn that the spot is not sharply delimited 
by a smgle line but by the trabeculse on 
its edge being denser, on the other that its 
distal anterior and posterior contours, 
which are the only contours we can make 
out in the adult, correspond to the corti- 
cahs of the femur between the two con- 
dyles 

We used a number of methods to solve 
this problem From Figures 9-A and 9-B 
it is clear that the proximal boundary of 
the area in children is the epiphyseal lme 
and correspondingly in an adult bone 
(Fig 10-A) we see the old epiphyseal scar 
going through the region as a faint, indis- 
tinct lme The analysis with our section 
method shows that the distal contour of 
the spot disappears when the slices con- 
tauung the intracondylar cortex are re- 
moved Figure 10 -B demonstrates this 


(JB' shows the removed fragments) This 
investigation was supplemented by the 
following arrangement Only three shoes 
of another bone were roentgenographed, 
two adjacent ones representing the two 
peripheral sections from the medial con- 
dyle and a third of about 7 mm thickness 
winch corresponds to the center of the in- 
tracondylar area The shces were ar- 
ranged according to their natural position 
m the complete bone Figure 11 shows 
the roentgenogram We see the lines cor- 
responding to the distal contour of Lud- 
loff’s spot produced by a cortical zone of 
not more than 7 mm m thickness Thus 
we realize that it is not the whole rntra- 
condylar cortex which bounds Ludloff’s 
area, but just that central part which lies 
exactly in the direction of the \-ray beam, 
while the adjacent sloping portions play 
only a small part in producing this distinct 
demarcation 

To obtain the final proof, we filed away 
a small cortical zone about one centimeter 
in width all around the distal end of 
another femur in the intracondylar plane 
The result is shown in Figure 12-B, 12-A 
depicts the same bone untreated We see 
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that the distal contour of Ludloff’s spot 
has almost completely disappeared The 
epiphyseal scar is visible as an indistinct 
line interrupting the translucency 

Ludloff stresses especially the fact that 


dyles and in the intracondylar field While 
this may be true to a certain extent, the 
roentgenograms of our spongious-free bone 
(Fig 4 -B) demonstrate beyond doubt that 
it is not the arrangement of the trabeculae 



Fig 13 {upper) Profile view of the lateral (A) and medial portion ( A ') of the 
distal end of a macerated femur showing the origins of the lateral and medial head 
of the gastrocnemius muscle as distinct protrusions on both fragments in the region 
of the planum popliteum (arrows on A and A ') 

Fig 13 B Depicts the limiting grooves, mentioned m the text, on both condyles 
(arrows on 13-B) 

Fig 14 (lower) Roentgenograms of horizontal sections through upper epiphysis 
and proximal part of shaft of tibia. 


the increased transparency of the interior which is the cause of the mcreased trans- 
of this region is produced by superimposed parence, but the change in thickness of 
areas of greater sponginess in both con- the cortex In judging the translucency 
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of an area we do not use any absolute 
measurements, but compare it with the 
relative density of the surroundings In 
our case we compare it with the density of 
the condylar region, which is brought about 
by four layers of corte\, and of the distal 
end of the shaft, the cortex of which gradu~ 
ally increases m thickness toward the 
femoral head (compare horizontal sections 
Fig 2) Finally we see that the lateral 
view of the cortex-free bone (Fig 3-B) 
shows no trace of Ludloff’s spot 
Summarizing our findings in this respect 
we state that the distal anterior and pos- 
terior contours of Ludloff’s spot are formed 
by a narrow zone of mtracondylar cortex 
and that the increased transparency of the 
region is produced by the change in the 
diameter of the cortex which is especially 
thin in the area in question 
Some other points in the analysis of the 
profile view of the femur which are of 
practical importance will be discussed 
Often we notice on the posterior contour 
of the femur, m the area of the planum 
pophteum, a pointed process which may 
be mistaken easily for an arthritic spur 
It is normal, although it may be enlarged 
in arthritis (Kohler), and corresponds not 
so much to the insertion of the adductor 
magnus (Grashey), which is farther in 
front, but to the origin of the medial or 
lateral head of the gastrocnemius or of the 


13-5 which projects the femur in an ob- 
lique position after part of the medial con- 
dyle has been removed, shows tne hunting 
grooves on both condyles, much more dis- 
tinct on the lower and medial than on the 
lateral (marked by arrows) As Hulten 
points out, these grooves may appear also 
on anteroposterior view and may then 
lead to the wrong diagnosis of an arthritic 
change Like all normal anatomical ir- 
regularities these grooves become more 
marked with increasing age (Hulten) 

TIBIA (PROXIMAL END) 

A study of cross-sections through the 
proximal end of the tibia furnishes us with 
an understanding of the share of the cor- 
tical and spongious structures m the pro- 
duction of the roentgenogram In Figure 
14, which depicts horizontal sections 
through the condylar region and the proxi- 
mal part of the shaft, we notice the same 
relations m the amount of cortical and 
cancellous tissue as we found m the distal 
end of the femur The closer to the joint, 
the thinner becomes the cortex and the 
larger the share of the spongious tissue 
(Fig 14, sections 1 and 2), while in sections 
3 to 6 through the shaft at the level of the 
tuberositas tibiae the cortex has increased 
in diameter and the trabeculae are arranged 
m loose tracts according to the hues of in- 
ternal stress We may conclude that here 


plantans muscle, if lateral That it may 
depict a roughness of the planum medially 
or laterally is proven by Figures 13-A and 
A', where the process is visible on the 
sections comprising the lateral (A) as well 
as the medial (A ') part of the bone (arrow 


also — analogous to the femur— the impor- 
tance of the two structures changes with 
the level of the bone Therefore that 
which has been said in the first part of this 
paper in this respect regarding the femur, 
holds true also for the tibia 


on A and A ') 

Attention may be directed also to a mis- 
leading irregularity of the inferior articular 
surface of the condyles where it passes 
into the anterior articular plane It cor- 
responds to a limiting groove on the in- 
ferior surface of the condyles which is pro- 
duced by the anterior border of the tibia 
at the site where it reaches the femur m the 
position of extreme extension According 
to Mikulicz and Krause it is more pro- 
nounced on the medial condyle Figure 


PROXIMAL END OF TIBIA (FRONT VIEW) 
Direction of the x-ray beam antero- 
posterior 

In Figure 14, sections 3-6, we observe 
that spaces are left between the trabecular 
columns where we find no, or very few 
bony laminse This gives us an explana- 
tion for the presence in the roentgenogram 
of areas “ poor in lime about the size of 
peas which one sometimes meets directly 
underneath the mtercondyloid tubercles” 



lackmann 
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(Kohler) See the normal control, Fig- 
ure 15-/1 Foramina nutntia, which are 
numerous in this region and which are 


disappearance of the upper curved contour 
of the articular surface of the medial con- 
dyle This curved lme, therefore, cor- 



Fig 15 {upper) Serial sections through proximal end of tibia Medial condyle 
to the left lateral to the right 

Fig lo-A is the normal control In Figure 15 3 a thm section from the anterior 
surface of the bone has been removed B' shows the removed portion 
Fig 15-C {lower) shows the same bone as in Figure 15-U divided into a posterior (C) 
and an anterior half (CO In Figure 15 D only one section from the posterior surface 
of the bone has been left, Figure 15-C' depicts the removed portions 


visible on our first frontal section (Fig Id- 
s'), may add to the spotted translucency 
On horizontal sections (Fig 14, 3-6), we 
notice a pronounced cortical protrusion 
corresponding to the tuberositas tibne 
On anteroposterior view this appears as an 
ill-defined density of the shaft below the 
epiphysis, lateral to the middle fine (Fig 
15 -B') The roentgenogram m Figure 
15-C still resembles the control very much, 
although more than half of the thickness of 
the bone has been removed We notice 


responds to the anterior border of the 
joint surface, while the straight lme, as 
Figure 15-D shows, represents the posterior 
border, not the floor of the condyle, as 
Grashey describes it This last view and 
others, which are not shown here, also dem- 
onstrate that the roentgenogram of the 
mtercondyloid tubercles is produced by a 
summation of structures which he in 
different frontal planes The roentgeno- 
gram of the medial tubercle corresponds 
to a bony protrusion which hes on a more 
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Fig Id- 4 (upper) Profile view of the proximal 
end of a normal macerated tibia In Fig 10-3 
the bone has been divided into a lateral ( B ) and a 
medial (B') portion 

Fig 17 (lower) Roentgenograms of horizontal 
sections through the patella 

posterior plane than the one which is re- 
sponsible for the view of the lateral The 
postero-inferior border of the posterior 
intercondyloid fossa is delineated by an 
indistinct U-shaped line which is best 
visible in Figure 15-/?, but which can be 
recognized also on other views 

PROXIMAL END OF TIBIA (PROFILE VIEW) 
Direction of the \-ray beam tibio- 
fibular 

The profile view of the tibia does not 
contain many features which require spe- 
cial study and explanation In our lateral 
view of the tibia (normal control Fig 16- 
A), we see three nearly horizontal lines 
connecting the anterior and posterior 
borders of the bone in the condylar region 
corresponding to the articular surface 
One of our sections, which divides the bone 
into nearly equal lateral and medial halves 


(Figs 16-5 and 16 -5'), demonstrates the 
anatomical substrate of these lines The 
sharpest line in the roentgenogram, Fig- 
ure 16-5, which depicts the lateral half, 
represents the lateral mfraglenoid margin 
of the tibia In Figure 16-B', showing 
the medial half of the tibia, we see two 
lines, an upper, interrupted by the medial 
intercondyloid tubercle, and a lower The 
upper corresponds, as detailed companson 
between bone sections and other roentgeno- 
grams (not shown here) prove, to the 
medial part of the condylar articular sur- 
face, the lower to the medial mfraglenoid 
margm All three lines are visible also 
on the control As to the intercondyloid 
tubercles, we see from our figures that one 
is superimposed on the other Detailed 
analysis shows that only their posterior 
contour produces partly separate delinea- 
tion 

PATELLA 

Horizontal sections at different levels 
demonstrate a thick anterior and a thinner 
posterior cortex which meet at the sides 
(Fig 17) Enclosed in this shell of cor- 
tical substance is a trabecular meshwork, 
the individual tracts of which run mostly 
in an anteroposterior direction Sections 
in sagittal planes confirm this (Fig 18) 
and show that the anterior cortex is made 
up of densely arranged cephalo-caudad 
running trabecula (Joachnnsthal) From 
these facts we recognize that a full face 
new of the patella (even if it is possible to 
obtain it free from the overlapping femur 
through oblique projection) will not yield 
much information in regard to the struc- 
ture of the bone The proportionally 
thick anterior cortex will, curtain-like, 
obscure many structural details Roent- 
genograms of our frontal sections (Fig 19) 
confirm this Since the spongious struc- 
ture is presented as a summation picture 
we can remove layers of bone without ob- 
taining any change in the spongious ar- 
rangement In Figure 19 companson of 
the roentgenogram of the anterior half of 
the patella (5) with the roentgenogram of 
the posterior half (B 1 ) shows the formermore 
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opaque than the latter due to the thickness 
of the anterior cortex The spongious ar- 
rangement is alike m both views 

The lateral view mil, therefore, give us 
more reliable information in regard to the 
spongious structure Destructive foci in- 
volving the interior of the bone will show 
up on lateral view with greater probability 
since it is not obscured by a thick cortex 
But here also the summation effect has to 
be taken into account One fallacy should 
be pointed out Since the trabecular ar- 
rangement normally is much looser m the 
apex of the bone, it should not be mistaken 
for a pathologic finding (Figs 1S-A and 
18 -B) A slight angulation of the postenor 

surface of the bone, visible on lateral view, 
is normal and corresponds to a horizontal 
ridge which divides this area mto a supe- 
rior and an inferior zone for articulation 
with the lower and upper parts of the 
trochlea of the femur m flexion and exten- 
sion (Joachimsthal) 

JOINT FISSURE 

Smce narrowing or widenmg of the 
joint fissure on the roentgenogram has 
been used as a diagnostic sign, it is im- 
portant to reahze the limitations of this 
symptom Popovic and Done have noted 
variations m the width of the fissure due 
to change m position In a senes of ex- 
aminations they found that the space on 
the average is at least 1 5 mm narrower 
m the upnght than m the honzontal 
position Swelling of the soft structures 
outside the joint wdl also lead to an appar- 
ent increase m the width of the joint fis- 
sure due to an increase in the distance of 
the object from the film Direction of 
the x-ray beam, as well as the distance of 
the focus of the tube, from the film also 
plays a part 

Narrowing of the joint fissure on the in- 
jured side is supposed to be a sign of menis- 
cus dislocation In this respect a paper by 
Bauer is of interest In a study of 150 
knee joints he found m 5S per cent that 
the lateral part of the jomt fissure was 
wider than the medial , m 14 per cent 
they were of equal width, while in 2S per 



Fig 18 (upper) Roentgenograms of serial sec- 
tions through a normal macerated patella A 
Control B and C depict sagittal sections through 
the same bone 


Fig 19 A (lower) Roentgenogram of a normal 
macerated patella 


Fig 19 B depicts the anterior half and B' the 
posterior half of the same patella 
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Fig 20-A Profile view of the knee joint of an 
unembalmed cadaver 

Fig 20 B The same knee joint after 40 c c of 
fluid have been injected Note the increase in the 
distance between the two points connected by the 
line 

cent tiie medial was wider than the lateral 
These differences were always equally 
marked on both knee joints of the same 
individual, if they were not diseased 
Bauer conies to the conclusion that the 
width of the joint fissure does not have 
great importance in the diagnosis of an in- 
jury to the meniscus 


presence of an exudate In a group of ex- 
periments on unembahned cadavers we 
tried to determine the amount of fluid 
necessary to produce a change in the posi- 
tion of the patella While it may not be 
possible to come to definite conclusions 
with regard to inflammatory exudates in- 
fra vilam from our injection studies on 
cadavers, the results are nevertheless m 
terestwg If we measured the distance 
between certain points on the patella and 
femur which can easily be identified, we 
found that an injection of an amount of 
fluid as small as 5 to 10 c c may produce a 
change m the distance of 0 I cm , between 
these given points, injection of 20 c c in- 
creases the distance by 0 2 cm , 40 c c by 

0 3 cm , 50 c c by 0 4 cm , 60 c c by 0 5 
cm (Figs 20-A and B) 

SUMMARY 

1 A systematic analysis of the roentgeno 
gram of the knee joint, which requires 
special technic, is presented 

2 The following experimental methods 
are used chemical or mechanical re- 


Another diagnostic sign winch has been 
made use of frequently in a suspected in- 
jury to a meniscus, is a slight displacement 
of a femoral condyle in a lateral direction 
Kohler has pointed out that this incon- 
gruity may not be due to an injury, but 
may be a sign of constitutional variation 
which, however, disposes to arthritis 
Hulten has made extensive studies on 
the relation of the intercondylar tubercles 
of the tibia to the femur He found 
numerous variations, but points out that 
in extension the medial tubercle is always 
lateral to the medial condyle of the femur 
within the intercondyloid fossa, and the 
lateral tubercle directly underneath the 
lateral condyle of the femur 

Widening of the joint fissure and an in- 
crease in the distance between the patella 
and the femur has been used as a sign for 
mtra-artieular exudates Taking into ac- 
count the above-mentioned reservations, 
the rising of the patella from its bed on the 
femur, as seen on profile view of the knee 
joint, may be of value m ascertaining the 


moval of the cortical or spongious struc- 
tures, serial sections of bones in planes 
perpendicular to the x-ray beam, pro 
duction of small defects within cortex 
or trabecular structure or within both 
Roentgenograms are taken at each stage 
of the different procedures 
3 The relative part of cortical and 
spongious layers in the production of 
the roentgenogram of the knee joint is 
demonstrated by various analytical ex- 
periments Roentgenograms of the dis- 
tal end of the femur are shown with 
either the cortical or the spongious part 
removed Cluneal implications in this 
connection are pointed out 

4 The spongiosal pattern in the roentgen- 
ogram does not correspond to single layers 
of bone trabeculffi, but represents a 
superposition of many strata of spon- 
gious bone which he in the plane of the 
x-ray beam 

5 A separate study of the roentgenogram 
of the standard projections is undertaken 
by serial sections This leads to an inter- 
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pretation of a number of details in the 
roentgenograms, not mentioned, or ex- 
plained differently m the literature 

6 At variance with the literature are 
the findings m regard to Ludloff's spot , 
its distal anterior and posterior con- 
tours are formed by a narrow zone of 
mtracondylar cortex and the increased 
transparency of the region is produced 
by the change m diameter of the cortex, 
especially thin in this region 

7 Attention is drawn to a number of 
normal findings on the femur, tibia, 
and patella which are often misinter- 
preted as pathologic, e g , the popliteal 
groove on the lateral condyle of the femur , 
processes in the area of the planum pop- 
liteum corresponding to the origin of the 
two heads of the gastrocnemius and 
plantans muscles, limiting grooves on 
the inferior surface of the femoral con- 
dyles , translucent spots in the proximal 
part of the tibia and in the apex of the 
patella 

8 The limitations of the sign of narrow- 
ing or widening of the joint fissure in the 
roentgenogram are pointed out In 
injection experiments on unembalmed 
cadavers with different amounts of fluid 
the rising of the patella from its bed on 
the femur is observed and measured on 
profile view 
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new fieS gaStr0sco P e ha s opened a 
nevv field in gastnc diagnoses In 

most cases it is safely and easily mt r 0 - 



Fig 1 (above) Gastroscopic appearance of the 
normal posterior nail of the body There are 
parallel folds bifurcated folds and cross folds 
Fig 2 (below) Gastroscopic appearance of the 
normal musculus sphincter antn and antrum 
The twisted rope liie fold separates the corpus 
(below) from the antrum (above) The curved 
structure extending upward from the left end of 
the musculus sphincter antn is a part of the gastnc 
angle and obscures the supenor portion of the 
foldless antrum 
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the ulf aU0WS e ‘ xcel,ent visualization of 

have We 

rln d | tee gaStnc P^rations, all oc- 
cumng ilmnj the use of instruments 

^ s P hencal s POfge tip de- 
mrf 6 y Hanning Experimental evidence 
indicates that the friction of this tip was 
resp°ns ,ble for these non-fatal accidents 
( )) No accidents have occurred when the 
o n g ger guide was used Lesions ob- 
structing the esophagus and cardiac end of 
tiie stomach, aortic aneurysm, and sus- 
pected esophageal varices are contra- 
indications to gastroscopy 
Although most gastroscopists check their 
findings with roentgen findings, few radiol- 
ogists check with the gastroscopist Schat- 
zki (S), Ansprenger (1), and J utras (6) 
have made such comparisons From 1926 
to 1934 Sielman and Schindler made roent- 
genographic relief studies of the stomach 
in more than 4,000 cases Of these cases, 
several hundred were gastroscoped Since 
eptember, 1934, over S00 gastroscopies 
have been performed at the University of 
Chicago Clinics, most of these cases having 
been examined by Dr Templeton by roent- 
gen relief methods either before or after he 
had seen them gastroscopically 
Gastroscopic and roentgenologic ex- 
aminations should be considered as co- 
operative rather than competitive examina- 
tions Either method may visualize lesions 
that the other cannot Shape, contour, 
motor function, and gross lesions are better 
seen roentgenologically, while mucosal 
changes and smaller lesions are better seen 
gastroscopically In some cases the roent- 
genologic examination is sufficient for ac- 
curate diagnosis 

1 Presented before the Radiological Society of A T orth 
America at tbc Twenti second Annual Meeting 
Cincinnati Nov 30-Dec A 1036 s 
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Fig 3 ^*8 

Fie 3 Normal gastric ruga; The folds tend to be parallel throughout the stomach and bulb At the 
angle note the characteristic crossing-over of the folds from the lesser to the greater curvature Tins appear- 
ance is presumably caused by a slight twisting of the antrum on the body 

Fig 4 Normal gastric rugte The folds tend to be wavy and occasionally branch The distance between 

the folds is quite wide 



Fig 5 Fig 6 

Fig 5 Normal gastric mucosa The polyp like folds may be mistaken for gastric polyps or hypertrophic 
gastritis Under the fluoroscope the folds were quite pliable and readily obhterated by pressure 

Fig 6 Normal gastric rugre The prominent antral folds resemble the ridges seen m crumpled paper 
(Gutzeit) At gastroscopy no antral folds were seen This stomach and those illustrated m Figures 3 4, 
and 5 appeared very similar at gastroscopy (See Figures 1 and 2 ) 


GASTROSCOPIC APPEARANCE OF THE 
NORMAL STOMACH 

In the normal stomach, differences be- 
tween the gastroscopic and the roentgeno- 
graphic appearance are quite striking 
Before the mtroduction of air the gastros- 
copist sees rather prominent, irregular, 


parallel folds which apparently do not cor- 
respond with the rugae This appearance 
of the collapsed mucosa presumably has 
nothing to do with its thickness and may 
or may not be of cluneal significance On 
distention with air these folds flatten easily 
and there appear m the body from 10 to 14 


4/4 


RADIOLOGY 




Fig 7 Normal gastric rugce in superficial gastritis Four or five more or less parallel folds are seen in tie 
body after a single shallow of barium mixture. 

Fig 8 Same stomach illustrated in Figure 7 after more complete filling and the application of a slight 
amount of compression A dozen or more folds are now seen The folds have not enlarged but the spaces 
between them have diminished Although superficial gastritis was present similar appearances and changes 
have been observed in stomachs which were normal at gastroscopy 


parallel folds, many of which are irregular, 
bifurcated, and traversed by cross rugae 
(Fig 1) Rugae are rarely seen in the an- 
trum, but a high-twisted cord-like struc- 
ture separates the antrum from the body of 
the stomach This fold, the musculus 
sphincter antn (Fig 2), usually cannot be 
identified with certainty at roentgenologic 
examination 

ROENTGEN-RAY APPEARANCE OF THE 
NORMAL STOMACH 

(A) After a single swallow of barium — 
A variety of patterns may be seen (Figs 
3-6) Not uncommonly there are from 
four to six roughly parallel folds in the body 
and the antrum, and occasionally the an- 
trum contains m addition one or more ob- 
lique folds 

(B) After filling the stomach with bar- : 
turn and then compressing it —Now instead i 


of the four to six folds originally seen, there 
may be from 10 to 14 (Figs 7 and 8) Un- 
doubtedly, the increase m number is to 
some extent explained by the entrance of 
barium into folds that were formerly 
pressed together or otherwise collapsed 
Sometimes the parallel folds at the lesser 
curvature appear to split into pairs, while 
new folds appear as from nowhere Several 
explanations have been suggested, but the 
fact is that many phases of the phenome- 
non are not understood 

CORRELATION BETWEEN ROENTGENOLOGIC 
AND GASTROSCOPIC APPEARANCES OF MU- 
COSA 

In most cases the roentgenogram of the 
gastric mucosa bears little resemblance to 
the patterns seen by the gastroscopist, and 
sometimes changes clearly discernible at 
repeated gastroscopic examinations may be 




Fig 9 Photomicrograph of a section through 
the gastric wall m a case of pernicious anemia 
There is thinning of the mucosa with cellular in- 
filtration and development of goblet cells The 
submucosa is markedly increased in thickness 


entirely mdetectable by the roentgenolo- 
gist For example, there is the case of 


Fig 10 Normal rugae in severe hypertrophic 
gastritis The swollen rugs, erosions and small 
nodules seen between the folds at gastroscopic 
examination could not be demonstrated roentgeno 
logically 


gastroscopist A case of gastric lympho- 
sarcoma reported by J F Renshaw (7) il- 
lustrates the point Both methods showed 
folds that were large before treatment and 
decreased m size following it To the gas- 
troscopist, however, it seemed that regres- 
sion continued until the mucosa became 
completely normal, wlnle to the roentgen- 
ologist there was definite evidence of per- 
sistence of an abnormal pattern of folds 
radiating from a pomt on the lesser curva- 


chromc ulcerative gastntis gastroscoped by 
Schindler in Munich on 65 occasions and 
followed over the same period by the roent- 
genologist, Sielman During the period of 
observation Schindler noted the develop- 
ment of two sickle-shaped folds that crossed 
from the lesser to the greater curvature 
of the stomach and were interpreted as 
mucosal scars Sielman, although con- 
vinced of the presence of the folds (on the 
basis of gastroscopic evidence), was unable 
to demonstrate the presence by any type of 
roentgen technic 

Conversely, the roentgenologist some- 
times sees changes that are invisible to the 


ture of the stomach 

The frequent failure of the gastroscopist 
to see radiating folds of the sort so often 
seen roentgenologically in cases of gastric 
ulcer suggests that these folds are not true 
rugae but, instead, are wrinklings caused by 
changes in the submucosa or the musculans 
This may explain why roentgenologists 
sometimes see thickened folds m atrophic 
gastritis, a condition often marked by 
thickening of the submucosa beneath the 
atrophic mucosa (Fig 9) 

Obviously, gastroscopy is best smted to 
the study of the mucosa , roentgenology to 
the study of the deeper gastric tissues 
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rig 11 Fig 12 

Fig 11 Hypertrophic granular gastritis At gastroseopie examination the folds appeared edematous 
and were covered with small nodules At fluoroscopic examination the folds were rigid and could not be 
obliterated by pressure Deep peristaltic waves progressed slowly through the entire stomach The multiple 
small filling defects on the large folds in the central portion of the stomach are presumably caused by the 
small nodules seen at gastroseopie examination 

Fig 12 Large benign ulcer before treatment The crater seems to be m the lesser curvature in this view 
taken with the patient prone With the patient supine the ulcer appeared to lie m the posterior wall The 
radiating folds so prominent in the film were not seen gastroscopieally Note the parallel ruga: of the 
anterior wall superimposed upon the radiating posterior wall folds 


GASTRITIS 

Chronic gastritis is by far the most com 
mon disease of the stomach, and its prac- 
tical significance is still underestimated 
The diagnosis of this condition depends al- 
most entirely on the gastroscopist who has 
no difficulty in seeing the superficial gran- 
ules, nodules, crevices, hemorrhages, ulcera 
tions, and mucosal edema (10) Also, the 
small hemorrhages, pigment spots, and 
hemorrhagic erosions present in stomachs 
prone to development ulcers are quite ap- 
parent These lesions rarely, if ever, are 
seen with present roentgenologic technics 
(Figs 7, S, and 10) Schatzki (S), however, 
succeeded in demonstrating the erosions of 
ulcerative gastritis m one case 

In the past, many investigators believed 
that differences m fold thickness were diag- 


nostic of inflammatory changes Broad 
folds were assumed to be characteristic 
of hypertrophic gastritis, thin folds of 
atrophic gastritis Experience has shown, 
however, that this conception was not en- 
tirely correct Thick folds may be found 
in advanced atrophy and normal appearing 
folds m cases of hypertrophic gastritis This 
bears out the finding of Henning who, as a 
result of his collaboration with Schatzki, 
found almost every type of fold in every 
form of gastritis (Table I) 

Changes m fold thickness are not indica- 
tive of the state of the mucosa, and folds 
seen roentgenologicaUy do not correspond 
to those seen gastroscopieally or in the 
gross specimen In certain cases, howe\ er, 
enormously enlarged folds which are diffi- 
cult to obliterate with pressure are sigmfi- 
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Fig 13 


Fig 14 


Fig 15 


Fig 13 Gastroscopic appearance of the ulcer shown in Figure 12 This large posterior wall ulcer illus- 
trates the sharp edges indicative of benignity The nodules in the floor are pancreatic lobuli These lobuli 
probably caused the irregularity of the ulcer floor in the roentgenogram (Fig 12) 

Fig 14 Gastroscopically the ulcer illustrated in Figures 12, 13, and 16 has reduced markedly in size after 
three weeks of treatment There is some inflammation of the surrounding mucosa but the converging folds, 
observed roentgenologically, were not seen ... , , , , „ , 

Fig 15 Gastroscopic appearance of the antral polyp illustrated in Figure 17 An umbilication, not an 
erosion, is present in the center of the polyp Smooth mucosa suggests benignity but such cases should be 
examined frequently because of possible malignant changes 


cant Such cases probably have associated 
changes in the submucosa and musculans 
Chrome hypertrophic gastritis in three 
out of 450, or about 0 7 per cent of our 
cases, is characterized roentgenologically 
by the appearance of small nodular filling 
defects or thickened infiltrated folds (Fig 
11) The fixed nature of these nodules pro- 
duces a granular appearance that differen- 
tiates them from mucous flecks, small air 
bubbles, and food particles, all of which are 
free to move about under manipulation 

TABLE I — THE DIFFICULTY IN THE DIAG- 
NOSES OF THE VARIOUS TYPES OF GASTRI- 
TIS FROM FOLD SIZE IS EMPHASIZED ( From 

Henning ) 


Roentgen 

Reports 

Gastroscopically Found 

Broad folds 

1 Hypertrophic gastritis 

2 Erosive gastritis 

3 Atrophic gastritis 

4 Normal picture 

Normal folds 

1 Normal mucosa 

2 Hypertrophic gastritis 

3 Atrophic gastritis 

Small folds 

1 Normal mucosa 

2 Atrophic gastritis 


Cases have been described by Brunn and 
Pearl (3), Berg (2), Gutzeit (4), and Weltz 
(11) Roentgenologic differentiation from 


submucosal infiltrating carcinoma, lympho- 
sarcoma, and polyposis may be difficult 
Deep, slowly progressing, peristaltic waves 
present m the three cases seen by us may 
be of differential diagnostic importance 
On the other hand, some of the European 
investigators observed feeble peristalsis m 
this condition 

PEPTIC ULCER AND NEOPLASM 

In most normal stomachs and most cases 
of pylonc neoplasm, the gastroscopist is 
able to see the pylorus, but quite commonly 
he cannot see this region m cases of duo- 
denal ulcer or ulcer of the pylonc canal and 
pre-pylonc region This is probably due 
to the fact that ulcerative lesions cause ad- 
hesions which displace the pylorus An 
important diagnostic point is involved If 
pylonc obstruction is present, the roent- 
genologist seldom has difficulty in demon- 
strating the fact, but he may be unable to 
differentiate between obstructing ulcer and 
neoplasm In such cases, if the obstruction 
is malignant, the gastroscopist will prob- 
ably be able to see into the pylonc antr um 
and observe the lesion directly If he is not 
able to see mto the pylonc antrum, this sug- 
gests that the pylorus is displaced by adhe- 
sions and, thus, speaks for a benign lesion 
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Fig 16 

patch « 


Ulcers along the lesser curvature of the 
antrum and occasionally in the body may 
not be seen by the gastroscopist even 
though they are readily seen by the roent- 
genologist The ulcers along the lesser 
curvature of the antrum are often hidden 
behind the gastric angle (Fig 2), while the 
ulcers in the body may be obscured by the 
inflammatory edema about the margin 
may he behind overlapping folds, or may 
lie in one of the two blind spots, namely, a 
small area about the esophageal orifice and 
a small area on the greater curvature where 
the instrument impinges 
It is rare for the gastroscopist to find an 
ulcer missed at roentgen examination 
Most of these ulcers occur high on the lesser 
curvature or pos tenor wall or in the stoma 
of an anastomosed stomach Occasionally 
ulcers mrssed at routme roentgen examina- 
tion can be demonstrated once the location 


is known, others cannot be demonstrated 
regardless of the effort put forth 
The healing process of ulcers is usually 
est followed through the gastroscope In 
a case gastroscoped 13 times, the ulcer had 
not epithehahzed after three months of 
therapy although the crater had disap- 
peared roentgenologically (Figs 12, 13, 14, 
and 16) 

■Benign tumors, two centimeters or more 
in diameter, show well m relief roentgeno- 
grams (Figs 15 and 17) The smaller 
polyps, seen m 2 per cent of the gastro- 
scopies, are often missed roentgenologically 
This fact suggests that the soft early car- 
cinomatous tumors may be seen earlier by 
gastroscopy than by relief methods Actu- 
ally, however, both methods have equal 
value as very early carcinomas may some- 
tunes be seen by either method 
In carcinoma, gastroscopyhastwoadvan- 
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tages It may be of greater value m deter- 
mining the operability of a carcinoma as far 
as extent of involvement of the gastric wall 
is concerned and often permits definite dif- 
ferentiation between benign and malignant 
ulcer Because of the latter fact, gastro- 
scopy is necessary m ulcers occurring m pa- 
tients over 35 years of age 

By means of gastroscopy carcinomas can 
be grouped mto four morphological and 
clinical types Type I is the broad-based, 
polyp-like, well-limited tumor This is the 
type most amenable to resection Type II 
is an area of ulceration sharply limited 
from surrounding normal gastric wall 
This type, also, is susceptible to resection 
In roentgenograms it produces the well- 
known “meniscus” sign Type III is only 
partially limited and, therefore, operable 
only when it infiltrates toward the pylorus 
Type IV is a diffuse infiltrating carcinoma 
which, m its earlier stages may be over- 
looked by either of the two methods 

Examination by the rehef method should 
always be followed by examination of the 
banum-filled stomach Sole reliance upon 
the rehef method may result in a diagnosis 
of an early carcinoma which does not exist 
Occasionally, gastric ulcers may not be 
seen or may be only suspected by rehef 


te chm c, whereas the filled stomach leaves 
no doubt of their existence 

CONCLUSIONS 

1 Roentgenograms and the gastro- 
scope should be looked upon as co-opera- 
tive rather than competitive means of 
studying the gastric mucosa 

2 Sometimes roentgenograms alone will 

establish the diagnoses but gastroscopy, as 
well, is often required > 

3 Some of the differences that occur 
between gastroscopic and roentgenologic 
examinations are described and explana- 
tions are offered as to why these exist 
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THE VALUE OF GASTROSCOPY IN DIAGNOSIS 1 

Sy EDWARD B BENEDICT, M D , Boston, Mass 
From the Massachusetts General Hospital 


/^GASTROSCOPY was first attempted 
by Kussmaul m 1S6S, the subject 
of the 'experiment having been a 
professional sword swallower A rigid in- 



Fig 1 The Wolf Schindler 
flexible gastroseope 


principally in Germany, but most physi- 
cians have felt that for diagnostic pur- 
poses the results obtained did not justify 
the difficulties and dangers encountered 
in passing the instrument The invention 
of the Wolf-Sciundler flexible gastroseope 
(1) has made possible the frequent and gen- 
eral use of gastroscopy in diagnosis The 
flexibility of this new instrument, invented 
by Dr Schindler in 1932, has made the 
procedure relatively easy and safe In a 
series of 400 gastroscopies performed at the 
Massachusetts General Hospital since 
1933, I have had only one complication. 
This occurred in one of my early gastros 
copies as a result of over-inflation of the 
stomach with air A pm-pomt perfora- 
tion followed, and a sterile pneumoperi- 
toneum Operative interference was un- 
necessary, but about ten days later, as the 
nitrogen m the peritoneal cavity had not 
been absorbed, it was released through a 
one-inch abdominal incision 

Gastroscopic examination is, of course, 
earned out with the stomach empty, 
codeine or morphine is given to aid relaxa- 
tion, and atropine is used to dimmish ex- 
cessive salivation Local analgesia of the 
throat is produced by the application of a 
solution of 2 per cent pantocain The 
patient is placed on the left side of the 
examining table, with the head extended 
on pillows or held m the hands of a trained 


strument was used, the lighting was in- 
direct, and no view of the stomach was ob- 
tained Mickuhcz, about 1SS1, again at- 
tempted gastroscopy with a rigid instru- 
ment, but the results were unsatisfactory 
Since’ 1900 gastroscopy with rigid instru- 
ments has been practised m a few climes, 


TRead ^ invitation at the Twenty second Annual 
Meeting of the Radiological Society of North America 
m Cincinnati Nov 30-Dec 4, 1936 ^ 


assistant With the fingers of the left hand 
as a guide, the gastroseope is then intro- 
duced into the esophagus, and by very 
gentle pressure on into the stomach A 
small amount of air is blown mto the stom- 
ach through the sheath of the instrument, 
for without air space the walls of the stom- 
ach are collapsed and no satisfactory view 
is obtained Orientation is accomplished 
by knowing the approximate depth of in- 
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f induction and by an indicator on the The chief value of gastroscopy is in the 
ocular which show^ the direction toward study of the finer changes in the gastric 
XS tie objective lens is rotated mucosa X-ray examinat on is very accu- 



Fig 2 ( upper left) Normal pylorus 

Fig 3 (upper right) Normal greater curvature Note normal rather large rugae 
Fig 4 ( lower left) Normal lesser curvature Comparatively small rugae 
Ftg 5 ( lower right) Hypertrophic gastritis Typical verrucous appearance of the 
mucosa on the lesser curvature near the angle of the stomach 


The appearance of the normal pylorus is 
shown m Figure 2 In the normal stomach 
regular peristaltic waves are seen passing 
over the antrum and ending with a tight 
closure of the pyloric sphincter Rugae 
are usually not seen in the antrum by 
gastroscopy The next drawing (Fig 3) 
shows the normal greater curvature where 
the rugae are qmte large On the lesser 
curvature rugae are small, as shown m Fig- 
ure 4, or may be entirely absent 


rate m the diagnosis of peptic ulcer and 
neoplasm, and with the perfection of the 
relief method the roentgenologist is now 
studying the smaller lesions of the stomach 
Here, however, the gastroscopist has the 
advantage of being able to look directly at 
the gastric mucosa and examine it in great 
detail in its natural color Such gastros- 
copic study m no way lessens the necessity 
for x-ray examination, but is nevertheless 
an important additional diagnostic method 
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Gastroscopy is of the greatest value in 
chrome gastritis (2), for in this disease the 
changes in the mucosa are smaller than in 
ulcer and cancer, and, therefore, are less 
easily recognized by \-ray examination 
That chrome gastritis is a definite disease 
cannot be denied, for although the term 
has been loosely used in the past, we now 
have clinical, gastroscopic, roentgenologic, 
and pathologic evidence of its existence 
Why, indeed, should anyone deny the ex- 
istence of chrome gastritis, when m all other 
parts of the gastro-intestmal tract such 
diagnoses as stomatitis, esophagitis, du- 
odenitis, enteritis, ileitis, colitis, and proc- 
titis are generally accepted ? The cluneal 
diagnosis of chrome gastritis is unsatis- 
factory, for all investigators agree that the 
symptomatology is variable Patients with 
chrome gastritis may have symptoms sug- 
gestive of ulcer, carcinoma, or neurosis 
Gas, fullness, anorexia, heartburn, epi- 
gastric distress or pain, nausea, vomiting, 
and heinatemesis may all occur m patients 
with negative x-ray examination In some 
of these patients x-ray study may suggest 
gastritis , in many of them gastroscopy will 
demonstrate chrome gastritis Dr Schat- 
zla in his presentation will give the x-ray 


sometimes giving a bulbous or beaded ap- 
pearance Some of the folds show in- 
creased reddening along then crests In 
this case x-ray examination showed slight 
enlargement of the ruga, interpreted by 
Dr Schatzki as evidence of inflammation in 
the mucosa In another case (Fig 7), 
however, we see by gastroscopy the char- 
acteristic beaded verrucous appearance of 
the mucosa m hypertrophic gastritis, yet 
the rugae are small or absent and the x-ray 
examination was negative Before gastros- 
copy this patient was thought to have a 
gastric neurosis Gastroscopy here, as in 
other cases m which the diagnosis was not 
clear, has established a positive diagnosis 
of hypertrophic gastritis 
In chrome gastritis with erosions the 
gastroscope is also indispensable A pa- 
tient may come m with hematemesis or 
melena or both , x-ray examination of the 
stomach, duodenum, and colon is entirely 
negative What is the source of the bleed- 
ing? Gastroscopy will frequently reveal 
erosions m the mucosa as shown in Fig- 
ures 8, 9, and 10 Such erosions frequently 
occur on the crests of the rugs, are only 
exceptionally visible by x-ray, and are 
undoubtedly the cause of bleeding m many 


evidence of chrome gastritis, while the 
gastroscopic appearance of gastritis will 
follow shortly m this paper Patholog- 
ically, gastritis is diagnosed by edema, 
leukocytic infiltration, increase m the num- 
ber and size of the lymph follicles, degen- 
eration of the glandular epithelium, and 
erosions of the mucous membrane 


The typical gastroscopic appearance in 
hypertrophic gastritis is shown m Figure 6 
Note the verrucous appearance of the 
mucosa on the lesser curvature near the 
angle of the stomach Such small eleva- 
tions are characteristic of the mucosal 
hyperplasia seen in chrome hypertrophic 
gastritis and are not visible by x-ray In- 
creased reddening and edema are also im- 


portant evidence of inflammation as seen 
gastroscopically Along the greater cur- 
vature in the same case (Fig 6) the rugs 
are somewhat prominent and tortuous, 
with alternate widening and narrowing, 


cases 

Atrophic gastritis (3) is a disease seen 
chiefly in deficiency states, particularly 
pernicious anemia X-ray examination 
may show small rugs, but the diagnosis 
depends on gastroscopic examination The 
characteristic appearance of the gastric 
mucosa m severe untreated pernicious 
anemia is shown in the illustrations (Figs 
11 and 12) Note the very pale mucosa, 
complete absence of rugs, and network of 
blood vessels clearly visible shining through 
the thin mucosa -After liver therapy there 
is a tendency for the mucosa to improve 
(Fig 13) The color has partly returned, 
blood vessels are no longer visible, and a 
few rugs are now present 

Gastroscopy is also useful m gastric 
ulcer X-ray examination is, of course, 
usually very accurate, and may demon- 
strate ulcers which are not found by gastros- 
copy On the other hand, there are cases 
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in which a small ulcer is visible by gastros- 
copy and x-ray examination is negative 
The gastroscopic appearance of benign 


follows “The stomach contained some 
secretion at the beginning of the examina- 
tion, and there was marked prominence of 



Fig 6 (upper left) Hypertrophic gastritis Same patient as shown in Figure 5 
Note alternate widening and narrowing of rugs 

Fig 7 ( upper right) Hypertrophic gastritis Verrucous beaded appearance 
Fig 8 ( lower left) Small erosion on crest of tortuous fold 

Fig 9 ( lower right) Large superficial erosion on crest of wide fold in patient with 
otherwise unexplained hemorrhage 


ulcer is shown in the illustration (Fig 14) 
Note the smooth, red, clean-cut margins, 
and clean base, indicating its benign char- 
acter In Figure 15 a small benign ulcer is 
seen in its healing stage These ulcers were 
also seen by x-ray In Figure 16, however, 
gastroscopy demonstrated a small ulcer 
high up on the posterior wall near the 
cardia This ulcer was not seen by x-ray 
examination 

In the differential diagnosis of gastric 
ulcer and carcinoma direct observation of 
the lesion by gastroscopy has been helpful 
In a recent patient the x-ray report wasf as 


its rugae throughout Peristalsis began 
high on the greater curvature and passed 
without interruption to the pylorus On 
the lesser curvature, however, there was 
no peristalsis distal to the angle of the 
stomach Lying on the lesser curvature, 
just below the angle of the stomach, there 
was a 3-cm -broad, shallow ulceration, with 
some thickening in the surro undin g gastric 
wall The walls of the stomach in this 
region were pliant throughout, and al- 
though peristalsis failed to pass over it, 
there was no evidence of rigidity The 
patient complained of tenderness directly 
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over the lesion, but a definite mass could 
not be palpated The findings are those of 
a definite lesion on the lesser curvature of 


materially in the differential diagnosis 
showing on the lesser curvature at the 
angle of the stomach “a grayish shallow 



Fig 10 ( upper left) Large superficial erosion on bulbous fold Such erosions 
may be the cause of severe bleeding 

Fig 11 ( upper right) Atrophic mucosa seen in untreated pernicious anemia. 
Note pallor absence of rugm, and network of blood vessels shining through the thin 
mucosa 

Fig 12 ( lower left ) Atrophic mucosa m another patient with untreated pernicious 

anemia See Figure 11 

Fig 13 ( lower rtghl) Gastroseopic appearance of mucosa in pernicious anemia 
after liver therapy Same patient as shown in Figure 12 Note improvement ni 
color and rugte 


the stomach just below the angle, the ap- 
pearance of which is rather unusual Tak- 
ing the history into consideration, it seems 
possible that the patient may have an acute 
infection in the stomach wall at this pomt, 
with a shallow ulceration The findings 
could also be due to an early benign peptic 
ulcer Malignancy seems least likely but 
cannot be definitely excluded ” Gastros- 
copy done two days later helped very 


lesion about 0 5 cm m diameter, which 
appeared to be a benign healing ulcera- 
tion ” Four months later this patient was 
entirely symptom-free on medical treat- 
ment 

In five patients during the last two or 
three years the question of lymphoblastoma 
of the stomach has been raised by \-ray 
examination, and although the roent- 
genologist himself often considered it an 




BENEDICT 


485 


VALUE OF GASTROSCOPY IN DIAGNOSIS 


unlikely diagnosis, gastroscopy has given 
reassurance that lymphoma was not pres- 
ent In these cases gastroscopy has either 


tion regarding the extent and probable 
operability of the growth For example, 
take the following x-ray report “The 



Fig 14 ( upper left) Benign gastric ulcer as seen by gastroscopy Its benign 
character is indicated by smooth clean-cut margins and clean base 
Fig IB ( upper right) Benign ulcer — healing 

Fig 16 ( lower left ) Small benign ulcer high up on posterior wall near the cardia 
This ulcer was the cause of severe bleeding and was seen by gastroscopy but not by 
\ rav 

Fig 17 (lower right ) Typical nodular gastroscopie appearance of proliferating 

carcinoma 


been negative or has shown hypertrophic 
gastritis The subsequent course of these 
patients has been against lymphoblastoma 
Gastroscopy is also useful in carcinoma 
of the stomach (4), in spite of the fact that 
here roentgenology is highly accurate 
The typical nodular gastroscopie appear- 
ance of proliferating carcinoma is shown in 
Figure 17 In malignant disease gastros- 
copy may aid in co nfir ming the x-ray 
diagnosis and may add valuable mforma- 


stomach is unusually high in position, very 
small, and empties rapidly As barium 
enters the stomach it is retamed in the 
upper one-third until there is a moderate 
degree of distention of the fundus Barium 
then passes over what appears to be an 
annular constriction which involves about 
one-half of the stomach This constriction 
has the general appearance of a scirrhous 
carcinoma Palpation and the usual type 
of exam i nation was not possible, due to 
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Fig 18 {upper) Polypoid lesion of stomach as 
seen by gastroscopy Same patient as shown in 
Figure II This polyp, when very small, was first 
seen by gastroscopy 22 months ago but not con 
firmed by \ ray Now very definite by gastros- 
copy and confirmed by \ ray Resection Nov 
27, 1030 Pathologic report adenocarcinoma 
Grade I (Note also improvement in color of 
mucosa and ruga; after liver therapy ) 

Fig 19 (lower) Photograph of resected tumor 
shown in Figure 18 

inaccessibility of the stomach Syphilis 
could produce the picture ” Gastroscopy 
in this case was of definite assistance in 
diagnosis No normal mucosa was seen 
The entire mucous membrane appeared 
studded with nodular protuberances which 
seemed to extend almost to the cardia It 
was felt by gastroscopy that the lesion was 


malignant, with infiltration of most of the 
upper part of the stomach Exploratory 
laparotomy a few days later showed four- 
fifths of the stomach involvedimiewgrowth, 
which was inoperable, both because of its 
local size and fixation, and because of 
metastases Biopsy from a mesentenc 
gland showed metastatic adenocarcinoma 
In the early diagnosis of neoplasm gastros 
copy may be of great importance, as 
shown by the following ease In January, 
1935, a patient with pernicious anemia was 
examined by gastroscopy, marked atrophy 
of the mucosa was noted, with blood vessels 
shining through, as shown in Figure 11 
In this patient, however, "on the greater 
curvature, near the antrum, there was a 
definite nodular protuberance about 2 cm 
long and 1 cm wide and raised above the 
mucosa about 0 5 cm The surface of this 
appeared smooth, but there seemed to be 
two or three distinct nodules merging to 
gether ” X-ray examination six weeks 
later was reported as follows “Stomach 
is normal in position and outline Its 
rugae showed some prominence, but no 
definite polypi could be demonstrated 
Duodenal cap and loop appeared normal 
Findings are those of moderate prominence 
of the gastric rugae No other evidence of 
organic disease noted ” One week later 
gastroscopy was repeated and again showed 
the protuberance previously noted The 
mucosa in general, however, showed an 
improvement m color and rugae formation 
as a result of liver therapy, and it was 
decided to observe this patient longer on 
liver treatment in order to determine 
whether the condition was true polyp or 
perhaps a pseudo-polyposis, in which case 
there might be improvement on liver 
therapy Nine months later gastroscopy 
again showed a small polypoid lesion, which 
appeared smooth and non-mabgnant 
Eleven months then elapsed before the 
fourth gastroscopy, which showed a very 
marked increase in the size of the polyp, 
as shown in Figure IS From previous 
experience with polypoid lesions of the 
stomach (5) it was felt that this tumor was 
probably malignant X-ray examination 
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now confirmed the gastroscopic findings, 
and a review of the films taken 22 months 
previously showed that the lesion should 
probably have been demonstrated by x-ray 
at that time At operation the lesion was 
resected The appearance of the pathologic 
specimen is shown m Figure 19 The 
pathologic report was adenocarcinoma, 
Grade I 

CONCLUSIONS 

Gastroscopy is a valuable diagnostic aid 
in diseases of the stomach It should not 
be used as a substitute for x-ray examina- 
tion, but should be employed as an adjunct 
to it 

While gastroscopy is of great assistance 
m the diagnosis of small shallow ulcera- 
tions, in the differentiation of benign from 
malignant lesions of the stomach, m the 
early diagnosis of carcinoma, and m the 
observation of neoplasm with regard to its 
extent and operability, its chief field of 
usefulness lies in the study of the finer 
changes m the gastric mucosa, as m super- 
ficial, hypertrophic, and atrophic gastritis 
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parently involve the mucosa more than the 
submucosa In other words, a negative 
roentgen examination does not exclude 
gastritis, whereas positive roentgen find- 
ings are usually more conclusive if inter- 
preted with care and self-criticism 

Much more unsatisfactory is the roent- 
gen diagnosis of gastric atrophy Not in- 
frequently, one may see the expected thin- 
ning of the rugae, eg , in cases of pernicious 
ane mi a The relief picture, however, may 
appear completely normal, though gastros- 
copy shows marked atrophy On the other 
hand, I have seen stomachs with extremely 
thin rugae m cachectic persons, eg, in a 
senes of patients with advanced pulmonary 
tuberculosis, without there being the least 
evidence of atrophy by gastroscopic exami 
nation or functional tests (6) The t h i n 
rugae in these cases are, therefore, not due 
to local disease of the mucosa but probably 
caused by dehydration of the entire body 
with consequent shrinking of the sub- 
mucosa 

Taking everything into consideration, it 
is not possible to diagnose atrophy of the 
gastnc mucosa conclusively by roentgen 
examination 

It was also thought that the third form 
of gastritis, the ulcerative gastritis, could 
not be demonstrated by the x-ray This 
type is characterized by very shallow super- 
ficial erosions A few years ago I succeeded 
for the first tune, after several futile at- 
tempts, to obtam roentgen films of this 
condition, after it had been discovered 
during gastroscopy (5) Films were 
taken during fluoroscopy with meas- 
ured pressure which showed numerous 
shallow ulcerations at the crests of the 
ruga Each of these ulcerations was sur- 
rounded by an edematous wall Two 
months later, after medical treatment, the 
erosions had disappeared They could not 
be found either by x-ray exa mina tion or by 
gastroscopy This case, however, repre- 
sents an exception The shallowness of the 
erosions and the marked degree of accom- 
panying gastnc secretion usually prevent 
then demonstration 

Only a few words may be said m regard 


to the possibilities of the roentgen demon- 
stration of gastnc tumors Small tumors 
can be recognized as such even though 
their size may barely surpass the width of a 
gastnc fold 

The exact delineation of the tumor is of 
great importance to the surgeon The 
changes of the relief picture of the stomach 
comcide closely with the mtragastnc ex- 
tent of the tumor Multiple tumors can 
be separated and recognized as such 
This r6sumi of the roentgenologic pos- 
sibilities seemed necessary before giving a 
companson of the advantages and dis- 
advantages of gastroscopy and x-ray ex- 
amination of the stomach This will natu- 
rally represent my own expenence which, as 
mentioned before, is based on seven years 
of close co-operation with gastroscopists 
Fust, somethmg may be said about the 
advantages of gastroscopy It is certainly 
superior to x-ray from the purely optical 
standpomt It is done with precise instru- 
ments, such as lenses and mirrors, giving 
the same optical impression as the naked 
eye would have It is even superior to this, 
as it gives a slightly magnified picture 
Roentgenograms are comparatively crude 
pictures, considering the gram of the con- 
trast meal, of the film, and the screen, and 
other obvious limitations 

The conclusion must be that gastroscopy 
is supenor to x-ray examination in the di- 
agnosis of minute changes of the inner sur- 
face 

Another advantage of gastroscopy is the 
ability to see colors Roentgen diagnosis 
is based only on differences in the level of 
the crests and valleys of the inner surface, 
whereas gastroscopy has this additional 
help of difference m color 

Roentgenology, on the other hand, pos- 
sesses other advantages There are at 
first some practical ones It is easier and 
stall less dangerous to do an x-ray examina- 
tion than to do a gastroscopy X-ray is, 
therefore, more fit for routine clinical work 
Moreover, it is possible to demonstrate 
all portions of the stomach by x-ray exami- 
nation, whereas it is difficult, sometimes 
even impossible, to see certain parts of the 
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stomach by gastroscopy, e g , parts of the 
fundus or of the lesser curvature of the an- 
trum Roentgenology is, therefore, supe- 
rior to gastroscopy in cases in which it is 
necessary to search every corner of the 
stomach in order to demonstrate a circum- 
scribed, not diffuse, lesion 

Roentgenology is further superior to 
gastroscopy m regard to the description of 
the extent of a lesion, as the endoscope 
rather often can demonstrate only its upper 
margin, although it may sometimes do this 
more accurately than the \-ray examina- 
tion 

There is, finally, a more important ad- 
vantage of x-ray, t e , the routine observa- 
tion of peristalsis of the whole stomach as 
well as the impression obtained by manual 
palpation which gives information concern- 
ing flexibility or rigidity of the wall In 
other words, roentgenology is superior in 
the demonstration of the processes in the 
deeper layers of the stomach wall 

If one applies the principal differences of 
the two methods to their diagnostic possi- 
bilities in the various lesions of the stom- 
ach, one comes to the following conclusions 

(1) Concerning gastritis There are cases 
m which it is possible to make a definite 
diagnosis of gastritis by x-ray There are, 
however, a large number of cases of gas- 
tritis which are completely negative by x- 
ray Gastroscopy is, therefore, by far the 
best method of examination for the diagno- 


ulcer by the x-ray though the exact locali- 
zation is known by a preceding gastros- 
copy On the other hand, ulcers, definite 
by x-ray, may be overlooked by gastros 
copy, or it may be impossible to bring them 
into the field of the scope 
I have seen examples of both possibili- 
ties, and I think that the efficiency of both 
methods is about the same in this regard 
Healing of gastric ulcers, indicated by a 
decrease in size and shape of the. niche and 
later the formation of the “ruga! star,” 
can be well followed by roentgen exami- 
nation There is, however, no doubt that 
gastroscopy is superior m regard to the ob- 
servation of the final healing process of the 
mucosa 

(3) Concerning tumors of the stomach 
The diagnosis of tumors of the stomach, 
including cancers, is usually much earner 
and more certain by x-ray 
A gastroscopic control, however, may be 
of utmost importance if there is any ques- 
tion about the nature of a small tumor-hke 
defect (such as, when there is a question of 
tumor or unusual mucosal fold), or if we 
are dealing with the differential diagnosis 
between hypertrophic gastritis and diffuse 
cancerous or lymphoblastomatous infiltra- 
tion, a decision which may be extremely 
difficult by x-ray examination The simi- 
larity between these lesions may be so 
great that even the direct visualization of 
the lesion through the gastroscope may not 


sis of gastritis 

(2) Concerning ulcer It is usually easier 
to discover large ulcers by x-ray and to de- 
scribe their size and position 
A control gastroscopic examination of 
the surrounding surface and of the crater 
base for the question of malignant de- 
generation may be of great importance, 
however 

Ulcers, which on gross examination by 


lead to a definite diagnosis I have seen 
the diagnosis of malignancy made by gas- 
troscopy in a few cases of gastritis 
The help which gastroscopy offers m the 
differential diagnosis of intrinsic and ex- 
trinsic lesions of the stomach in difficult 
exceptional cases cannot be over-estimated 
Finally, it is worth-while to mention the 
fact that gastroscopic control may correct 
obvious mistakes in x-ray examination and 


the pathologist appear benign but prove to 
be malignant by microscopic examination, 
cannot be diagnosed as such by any method 
of macroscopic examination 

Small ulcers of the stomach may be 
easily overlooked by x-ray examination 
It may be even impossible to see a small 


interpretation 

Summarizing, if one should be asked to 
renounce either gastroscopy or roentgen- 
ology, one would without doubt prefer to 
keep roentgenology, but the question is 
wrong in itself Gastroscopy is an impor- 
tant supplementary method A diagnostic 
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problem may be difficult to solve by roent- 
genology and may be no problem at all for 
gastroscopy and vice versa The correlation 
of the findin gs by the two methods has in- 
creased our knowledge of the normal and 
diseased stomach and has helped us in 
many individual cases 
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RELATIVE MERITS OF GASTROSCOPiC AND ROENTGENOLOGIC EXAMINATION 

By B R KIjRKXIN, M D , Rochester, Minn 
Section on Roentgenology, The Mayo Clime 


J |T the outset I wish to insist strongly 
m that if there is any rivalry be- 
tween roentgenologic and gastro- 
scopic methods of examination, it is alto- 
gether friendly If the gastroscope will 
disclose and identify lesions that escape 
roentgenologic revelation and recognition, 
then by all means let it come into more 
common use Any method that makes 
for a closer approach to accuracy m diag- 
nosis deserves a hearty welcome In 
this instance, however, the margin for 
potential improvement is narrow, for m 
competent hands, such as are available 
almost everywhere, the roentgen ray will 
disclose at least 95 per cent of lesions that 
could be seen by direct inspection, and 


genoscopy was introduced by Holzknecht 
in the early days of roentgenologic gas- 
tro-mtestmal diagnosis, and has long been 
part of the standard routine Further, 
roentgenoscopic inspection is practically 
indispensable to disclose and localize le- 
sions prior to applying compression roent- 
genography, which also is in common use, 
chiefly for the preservation of a record 
By coating the mucosa with a thin layer 
of the opaque medium any gastric lesion, 
whether ulcerative or tumefactive, that 
visibly alters the internal topography of 
the stomach is demonstrable even when 
the diameter of the lesion is only a few 
millimeters, and any failure to find it 
should be charged against the examiner, 


will permit a specific diagnosis of most of not against the method Minute ulcerat- 


them 

The gross lesions, including the advanced 
cancers and benign newgrowths, have such 
striking roentgenologic characteristics, 
demonstrable even by the simplest tech- 
nics, that few errors in diagnosis are per- 
missible It is true that the primarily 
benign tumors often contain malignant 
cells, but as a rule, a painstaking micro- 
scopic search is necessary to reveal these 
cells, and it is scarcely conceivable that 
they could be discovered by gastroscopic 
inspection 

But the efficiency of roentgenologic ex- 
amination is not confined to gross lesions 
By coating the mucosal surface of the 
stomach with a thin layer of barium at the 
beginning of the examination, as is com- 
monly done, exceedingly small lesions can 
be exhibited roentgenoscopically and usu- 
ally thus identified To the adjunctive 
roentgenographic feature of this procedure 
the term “compression technic” is now ap- 
plied and those who are uninformed are 
inclined to suppose that the method is 
fundamentally new As a matter of fact 
employment of a thin coating for roent- 


mg carcinomas can confidently be diag- 
nosed as such, for the meniscus sign com- 
plex produced by the slight elevation of 
the crater margin is pathognomonic Yet 
often in such instances the surgeon, after 
he has opened the stomach and exposed 
the lesion to view, is unable to say whether 
it is benign or malignant, nor after its re- 
moval can the pathologist determine its 
character by macroscopic inspection It 
has been claimed that the gastroscopist 
can make this distinction m every case, 
but if this is true I cannot understand why 
an experienced surgeon looking closely and 
directly at these small ulcerating carcino- 
mas is often unable to distinguish them 
from benign ulcers 

Similarly, malignant ulcer without any 
marginal tumefaction sometimes betrays 
its character roentgenoscopically by the 
irregular profile of its crater, but the ir- 
regularity would scarcely be detectable 
in the gastroscopic face view As for 
the malignant ulcers that have the mac- 
roscopic appearance of benign ulcers and 
cannot be identified by the roentgenologist, 
or macroscopically by the surgeon or 



KIRKLIN RELATIVE MERITS OP GASTROSCOPIC AND ROENTGENOLOGIC EXAMINATION 493 


pathologist, I fail to see how they could be 
recognized by the gastroscopist In short, 
roentgenologic examination is almost as 
rehable as macroscopic inspection in de- 
termining whether a gastric lesion is malig- 
nant or benign If the gastroscope can 
excel the roentgen ray or the unaided and 
unhamp ered eye in this regard, it will be 
useful indeed 

Not for a moment do I contend that the 
roentgenologic method is infallible or that 
it has no limitations Some of the limita- 
tions I have already pointed out, but there 
are others Often by this method it is 
impossible to determine the exact nature 
of prepyloric lesions whose presence is ob- 
vious Both early cancer in this region 
and benign prepyloric ulcer with spasm 
convert the distal antrum into a narrow 
distorted canal, and frequently neither 
condition has any definite distinguishing 
marks At one time hypertrophy of the 
pyloric muscle, which produces similar 
findings, often was indistinguishable from 
prepyloric cancer or ulcer, but the dif- 
ferential characteristics of pyloric hyper- 
trophy have been learned and a roentgeno- 
logic diagnosis can be made in most cases 
Drs Schindler and Templeton have men- 
tioned some of the limitations of gastros- 
copy, e S < that in many instances there 
are blind spots in the stomach that cannot 
be inspected with the gastroscope, nota- 
bly the dome of the cardia, the lesser cur- 
vature distal to the angle, and a portion 
of the greater curvature opposite the 
angle Inspection of the duodenal bulb 
is an essential feature of the gastric exami- 
nation and cannot be effected with the 
gastroscope None of these limitations 
apply to the roentgen ray for it will ex- 
hibit anatomic changes in any part of the 
gastric or duodenal lumen 

One concession to gastroscopy I offer 
willingly and that is its generally recog- 
nized ability to establish or exclude the pres- 
ence of chrome gastritis Here the roent- 
gen ray is not altogether inadequate, and 
some of the European roentgenologists 
have become proficient in making the diag- 
nosis Chronic gastritis of the ulcerative 


type is recognizable roentgenologically 
by its characteristic multiple small ero- 
sions, which m the face view are marked 
by fleck-like deposits of barium and appear 
in the tangential view as sharply pointed 
indentations m the mucosa Lately, also, 
by following the dicta of my good friend, 
Hans Heinrich Berg, I have ventured the 
diagnosis of localized hypertrophic gas- 
tritis in several cases and was fortunate 
enough to have the diagnosis confirmed by 
gastroscopy in every instance Neverthe- 
less, I feel that the roentgenologic method 
has many limitations in the diagnosis 
of non-ulcerative chrome gastritis, that 
there is still much to learn in regard to 
technic and interpretation, and that gas- 
troscopy should be carried out in every 
suspected case in order to confirm or cor- 
rect the roentgenologic opinion Fur- 
ther, I hope that neither the roentgeno- 
logic nor the gastroscopic diagnosis of gas- 
tritis will become common until the mor- 
bid anatomy of the disease, its right to be 
considered a pathologic entity, and its 
clinical significance become better under- 
stood and more firmly established 

It has been publicly urged that gas- 
troscopy be applied as a routine m exami- 
nation of the stomach It seems to me 
that this will not be warranted until it has 
been shown conclusively that gastroscopy 
is more uniformly accurate in diagnosis 
than roentgenoscopy and is attended with 
as little risk to the patient As is well 
known, m several instances the stomach 
has been perforated by the gastroscope 
and with fatal results When medical 
roentgenology was new it suffered from 
the enthusiastic claims of its ardent practi- 
tioners and its progress was retarded It 
is to be hoped that this history will not 
be repeated m the ease of the gastroscope 
Notwithstanding all these doubts, res- 
ervations, and cautions, I am convinced 
that gastroscopy has already won a place 
as a useful adjunct m the diagnosis of 
gastric diseases, and if its applications can 
be extended with facility, safety, and sub- 
stantial benefit, I shall gladly join in the 
general applause 
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J AT the outset I wish to insist strongly 
that if there is any rivalry be- 
tween roentgenologic and gastro- 
scopic methods of examination, it is alto- 
gether friendly If the gastroscope will 
disclose and identify lesions that escape 
roentgenologic revelation and recognition, 
then by all means let it come into more 


common use Any method that makes 
for a closer approach to accuracy in diag- 
nosis deserves a hearty welcome In 
this instance, howeter, the margin for 
potential impro\ ement is narrow, for in 
competent hands, such as are available 


genoscopy was introduced by Ho lzkn echt 
m the early days of roentgenologic gas- 
trointestinal diagnosis, and has long been 
part of the standard routine Further, 
roentgenoscopic inspection is practically 
indispensable to disclose and lo caliz e le- 
sions prior to applying compression roent- 
genography, which also is in common use, 
chiefly for the preservation of a record 
By coating the mucosa with a thin layer 
of the opaque medium any gastric lesion, 
whether ulcerative or tumefactive, that 
visibly alters the internal topography of 
the stomach is demonstrable even when 


almost e\ery where, the roentgen ray wall 
disclose at least 9o per cent of lesions that 
could be seen by direct inspection, and 
will permit a specific diagnosis of most of 
them 

The gross lesions, mcludmg the advanced 
cancers and benign newgrowths, have such 
striking roentgenologic characteristics, 
demonstrable even by the simplest tech- 
nics, that few errors in diagnosis are per- 
missible It is true that the primarily 


the diameter of the lesion is only a few 
millimeters, and any failure to find it 
should be charged against the examiner, 
not against the method Minute ulcerat- 
ing carcinoma s can confidently be diag- 
nosed as such, for the meniscus sign com- 
plex produced by the shght elevation of 
the crater margin is pathognomonic Yet 
often in such instances the surgeon, after 
he has opened the stomach and exposed 
the lesion to view, is unable to say whether 


benign tumors often contain malignant 
cells, but as a rule, a painstaking micro- 
scopic search is necessary to reveal these 
cells, and it is scarcely conceivable that 
they could be discovered by gastroscopic 
inspection 

But tile efficiency of roentgenologic ex- 
amination is not confined to gross lesions 
By coating the mucosal surface of the 
stomach with a thin layer of barium at the 
beginning of the examination, as is com- 
monly done, exceedingly small lesions can 
be exhibited roentgenoscopically and usu- 
ally thus identified To the adjunctive 
roentgenographic feature of this procedure 
the term “compression technic” is now ap- 
plied and those who are uninformed are 
inclined to suppose that the method is 
fundamentally new As a matter of fact 
employment of a thin coating for roent- 


it is benign or malignant, nor after its re- 
moval can the pathologist determine its 
character by macroscopic mspection It 
has been claimed that the gastroscopist 
can make this distinction m every case, 
but if this is true I cannot understand why 
an experienced surgeon looking closely and 
directly at these small ulcerating carcino- 
mas is often unable to distinguish them 
from benign ulcers 

Similarly, malignant ulcer without any 
marginal tumefaction sometimes betrays 
its character roentgenoscopically by the 
irregular profile of its crater, but the ir- 
regularity would scarcely be detectable 
in the gastroscopic face view As for 
the malignant ulcers that have the mac- 
roscopic appearance of benign ulcers and 
cannot be identified by the roentgenologist, 
or maeroscopically by the surgeon or 
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feet nor any great amount of dyspnea, although 
he stated that at times he had had fainting sen- 
sations, which had been ascribed to his gastro- 
intestinal condition 

The patient was in James Walker Hospital, 
Wilmington, N C , for a period of treatment 
for the gastro-intestinal condition mentioned 
above While there, he was put on a rather 
scant diet consisting of milk and cereals He 
was discharged from that hospital on Sept 7, 
1935, and on the following day, being still on a 
very scant diet, his stomach was empty and he 
felt very hungry In short, while he was out 
in the field where some persimmon trees grew, 
he ate persimmon fruit — he estimated the 
amount to be perhaps one and one-half pints 
This was about four o’clock in the afternoon 
He returned to the house and ate nothing fur- 
ther before retiring except some soup Some 
time during the night, he became nauseated and 
vomited He did not recall that there were 
any of the remains of the persimmons in the 
vomitus He thought that he had consider- 
able fever but his temperature was not taken 
From then to the time of hospitalization he con- 
tinued to have attacks of pain in the epigas- 
trium, some nausea at times, but never vomited 
again 

The patient was of rather senile appearance, 
emaciated, and poorly nounshed His given age 
was 59 years, his apparent age was 70 His 
blood pressure 154/92, pulse, 104 Examina- 
tion of the abdomen gave the impression that 
the liver was somewhat enlarged, however, 
there was also a mass in the epigastrium about 
the size of a medium-sized orange This was 
slightly to the left of the median line and some- 
what movable Gastnc analysis was made and 
the total acidity reported as 56, free HC1, 48, 
blood, negative 

Operation was performed by Dr H D 
Coffee on Dec 9, 1935 The stomach was 
greatly dilated, and there were found therein 
masses, firm in consistency, and about the size 
of a golf ball There was an area of redness and 
congestion of the mucous membrane of the 
stomach at the pylorus A right rectus incision 
was made and the stomach was exteriorized 
Incision was made in the middle of the anterior 
surface of the stomach parallel with its long 
axis, and the foreign bodies were removed from 
it 

The post-operative condition of the patient 
was poor Convalescence was rather stormy 
because of the extreme emaciation and dehy- 
dration He was given sahne and glucose 
intravenously for three days, after which a 
liquid diet was allowed He gained 30 pounds 
in weight after the operation and was discharged 
from the hospital as having received maximum 
hospital benefit 


Upon pathological examination, the speci- 
men removed from the stomach consisted of 
two black masses, irregular in shape The 
surface was irregular and the ends of the masses 
appeared to have been broken The total 
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Fig 3 (above) Showing the conical mass that 
was difficult to dislodge from the pylorus The 
square mass fitted rather loosely against the conical 
mass 

Fig 4 (below) Phytobezoar broken up, showing 
pulp, skins and seed 


weight was 64 grams Upon sectioning, the 
central portion was seen to be of a light yellow 
(Figs 3 and 4), numerous seeds were present, 
the size of persimmon seeds There was a mild 
fermentative odor present Anatomical diag- 
nosis was Phytobezoar diospyn virgmiance 


SUMMARY AND CONCLUSIONS 


Thirty- two cases of Phytobezoar diospyn in r- 
gimana; have been previously collected from 
the American hterature and one new case is 
reported 


t ne meat conditions for the formation of 
phytobezoar existed in this case, * e , hunger an 
empty stomach, hydrochlonc acid, and 
simmons H 


CASE REPORTS AND NEW DEVICES 

PHYTOBEZOAR OF PERSIMMON 
ORIGIN 

By FLOYD D RODGERS M D , Col, nub, a, 

South Carolina 

In 1035, Dr Harry C Scluneisser, of Mem- 
phis, Tenn , reported 1 two cases of phytobezoar 
of persimmon origin, and in his search of the 
literature he had found JO authentic cases of 
this type, Ins own two cases making rP The 
one reported below makes JJ 

. Cast - 1 PH, white, male, a farmer, aged 
o9 years, was admitted to the Veterans’ Hos- 
pital for treatment of hemorrhoids He was 
sent to the way department for a routine 
gastro-intestinal examination on Nov 9, 19J5, 
with a history of gastro-intestinal distress 
Hie fluoroscopic examination clearly demon- 
strated that there was a foreign body in the 
stomach In fact, on manipulation, the ob- 
server realized that he was dealing with two 
foreign bodies In the first examination, it 
was rather difficult to dislodge the cone shaped 
body in the pyloric end of the stomach, but 
tiie larger half of the mass could be freely moved 


Fig 2 Foreign bodies may be seen, with a 
small amount of barium in the stomach 

After the discovery of these foreign bodies, 
the observer immediately thought of the phy- 
tobezoar of persimmon origin and questioned 
the patient along this line His story was a 
classic 

History — The patient had had chrome 
constipation extending back over a period of 
at least 20 years, but had been considerably 
worse during the past year He had taken 
cathartics, and for the past seven months it had 
been necessary to take a cathartic of some kind 
or there would be no bowel movement at all 
He had a considerable accumulation of gas m 
the gastro-intestinal tract at times Occa- 
sionally, he was slightly nauseated but there 
had been few attacks of vomiting He had no 
history of epigastric pain There had been 
no vomiting of blood, nor bleeding from the 
intestinal tract other than from the hemor- 
rhoids for which he was admitted to the hospital 
His gastro-intestinal symptoms bore no relation 
to meals and were not seasonal in type He 
denied that he had ever been jaundiced The 
patient gave no history of any edema of the 
494 



Fig l Both masses are clearly demonstrated 
with a small amount of barium clinging to the 
phytobezoar as it does not penetrate the mass. 


in the cardiac end The patient was asked to 
return on the following morning for further in- 
vestigation On his arrival, the next day, he 
remarked that the manipulation had cured him, 
as he had had a comfortable night and felt fine’ 
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feet nor any great amount of dyspnea, although 
he stated that at times he had had fainting sen- 
sations, which had been ascribed to his gastro- 
intestinal condition 

The patient was in James Walker Hospital, 
Wilmington, N C , for a period of treatment 
for the gastro-intestinal condition mentioned 
above While there, he was put on a rather 
scant diet consisting of milk and cereals He 
was discharged from that hospital on Sept 7, 
1935, and on the following day, being still on a 
i ery scant diet, his stomach was empty and he 
felt very hungry In short, while he was out 
in the field where some persimmon trees grew, 
he ate persimmon fruit — he estimated the 
amount to be perhaps one and one-half pints 
This was about four o’clock in the afternoon 
He returned to the house and ate nothing fur- 
ther before retiring except some soup Some 
time during the night, he became nauseated and 
vomited He did not recall that there were 
any of the remains of the persimmons m the 
vomitus He thought that he had consider- 
able fever but his temperature was not taken 
From then to the time of hospitalization he con- 
tinued to have attacks of pain m the epigas- 
trium, some nausea at times, but never vomited 
again 

The patient was of rather senile appearance, 
emaciated, and poorly nounshed His given age 
was 59 years, his apparent age was 70 His 
blood pressure 154/92, pulse, 104 Examina- 
tion of the abdomen gave the impression that 
the liver was somewhat enlarged, however, 
there was also a mass in the epigastrium about 
the size of a medium-sized orange This was 
slightly to the left of the median line and some- 
what movable Gastnc analysis was made and 
the total acidity reported as 56, free HC1, 48, 
blood, negative 

Operation was performed by Dr H D 
Coffee on Dec 9, 1935 The stomach was 
greatly dilated, and there were found therein 
masses, firm in consistency, and about the size 
of a golf ball There was an area of redness and 
congestion of the mucous membrane of the 
stomach at the pylorus A right rectus incision 
was made and the stomach was exteriorized 
Incision was made m the middle of the anterior 
surface of the stomach parallel with its long 
axis, and the foreign bodies were removed from 
it 

The post-operative condition of the patient 
was poor Convalescence was rather stormy 
because of the extreme emaciation and dehy- 
dration He was given sahne and glucose 
intravenously for three days, after which a 
liquid diet was allowed He gained 30 pounds 
in weight after the operation and was discharged 
from the hospital as having received maximum 
hospital benefit 


Upon pathological examination, the speci- 
men removed from the stomach consisted of 
two black masses, irregular in shape The 
surface was irregular and the ends of the masses 
appeared to have been broken The total 



Fig 3 (above) Showing the conical mass that 
was difficult to dislodge from the pylorus The 
square mass fitted rather loosely against the conical 
mass 

Fig 4 {below) Phytobezoar broken up showing 
pulp skins and seed 


weight was 64 grams Upon sectioning, the 
central portion was seen to be of a hght yellow 
(Figs 3 and 4), numerous seeds were present, 
the size of persimmon seeds There was a mild 
fermentative odor present Anatomical diag- 
nosis was Phytobezoar diospyn mrgimanae 

SUMMARY AND CONCLUSIONS 

Thirty-two cases of Phytobezoar diospyn vir- 
gimanm have been previously collected from 
the American literature and one new case is 
reported 

The ideal conditions for the formation of 
phytobezoar existed in this case, % e , hunger, an 
empty stomach, hydrochloric acid, and per- 
simmons 
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A METHOD OF RECORDING ON FILM 
PERTINENT DATA RELATIVE TO 
PATIENT 

By RICHARD C CURTIS M D Corsicana Teuis 

To record on the film pertinent informa- 
tion regarding a patient, either type or write 
out on moderately thin paper the words and 
figures to be impressed on the film Place the 


paper on the intensifying screen in the cassette, 
then place the film over the paper and close 
the cassette (I use one end of the cassette 
for record ) Cover the cassette with a sheet 
of lead, leaving exposed the area under which 
lies the written sheet of paper, and expose as 
follows 35 Lv p , 10 ma , 36 in , for one fourth 
second This makes the impression When 
the exposure of the patient is made, simply 
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place a narrow strip of lead over the area that 
has been exposed for record in order to prevent 
over-exposure of the data strip However, 
if some thick portion of tissue is over the rec- 
ord, the latter will not be over-exposed, even 
if no strip of lead is used 

In brief, this method consists of just a de- 
crease in the intensification of the intensifying 
screen at the point of contact of written or 
printed matter The patient’s signature also 
may be recorded in this fashion 

This may prove a starting point for a better 
method of marking films, especially films which 
may possibly be introduced as evidence in 
medico-legal cases 


AN UNUSUAL CONGENITAL ANOMALY 
OF THE SPINE 

By I MILTON WISE B S , M D , Mobile Alabama 

A bnef discussion of the embryological devel- 
opment of bone is presented Tins may help 
to explain the congenital anomaly of the spine 
m this case 

In the formation of the vertebrce in the em- 
bryo the mesenchyme from the sclerotomes 
grows mesad and comes to he in paired masses 
on either side of the notochord, separated from 
similar masses before and behind by mterseg- 
mental arteries In embryos of about four 


masses now grow toward the median hne and 
enclose the notochord, thus establishing the 
body of each vertebra Similarly, dorsal ex- 
tensions form the vertebral arch The looser 
tissue of the cranial halves also grows mesad 
and fills the intervals between the more dense 
regions The more dense caudal half of each 
sclerotomic mass presently unites with the less 
dense cranial half of the sclerotome next caudad 
to form the anlages of the definitive vertebra 

Following the bJastemal stage, centers of 
chondnfication appear, two centers m the ver- 
tebral body and one m each half of the arch 
These centers enlarge and fuse to form a carti- 
laginous vertebra Transverse and articular 
processes grow out from the arch, the various 
ligaments arise from mesenchyme surrounding 
the vertebr e, and at the end of the eighth week 
the stage of ossification sets in A single center 
appears in the body and one m each half of the 
arch (1) 

Case Report — S T , white female, 39 months 
of age, was sent for roentgenologic examination 
of the spine, with a provisional diagnosis of 
Pott s disease The infant had been a breech 
presentation at full term Notice was taken at 
birth that the infant seemed to have a longer 
body than normal At four months, the child 
sat up, and at that time a curvature was noted 
in the lumbar area Tlus seemed to grow less 
so that it almost disappeared At twelve 
months, the child walked without difficulty 




Fig l 


Fig 2 


millimeters, each sclerotome soon differentiates 
into a caudal, compact portion and a less dense 
portion From thf> fnrmor * 


She did not bmp, and fell no more often thai 
does the average child of similar nJ wt 
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nence m the child's lumbar area winch she had 
noted during the last several months 
Roeiitgenographic examination of the spine 


( I) Prentiss 
ology, second ed 


PP 309, 310 


REVERENCE 

3 w 4 RE i’ Tcst faoot of Embry 
W B Saunders Company, 1918, 



Tig I An exposure made will i the use of the wedge is shown on the left, without the 
wedge- on the right (See below ) 


in the anteroposterior position reveals six lum- 
bar vertebrt The vertebral arches are not 
completely formed, and there exists almost a 
spina bifida of the fifth vertebra The arch is 
closed only by a thm bony wall Two lateral 
masses of bone are present on the left above and 
on the right below the body of the vertebra 
Each mass has its own transverse process The 
body of the vertebra is slightly tilted and the 
arch is apparently formed by the union of the 
center of ossification for the arch of the third 
vertebra on the right and the center of ossifica- 
tion for the arch of the fourth vertebra on the 
left The centers of ossification for the arch of 
the third vertebra on the left and for the fourth 
on the right, with their transverse processes, 
form the unattached masses of b one In the 

lateral view the bodies of the third and fourth 
vertebra: are fused, with a fusion, also, of the 
spinous processes 

SUMMARY 

An unusual case of congenital anomaly of the 
vertebral column due to atypical fusion of the 
centers of ossification for the vertebral arch and 
the presence of six lumbar vertebra is herewith 
presented 


DR CARPENTER'S ALUMINIUM 
WEDGE 

By I S TROSTLER MD, FACR, FACP, 
Chicago 

For the last five or six years I have been 
using a simple gadget made for me by Dr John 
H Carpenter of this city, which, because of 
its simplicity and adaptability should be in 
general use 

Ordinarily, roentgenograms of the foot in 
the dorso-plantar position are over-exposed 
in the toes and distal ends of the metatarsals 
if fully exposed for the tarsal bones With 
the use of this gadget, the exposure of the en- 
tire foot is equal and all of the bones are equally 
dearly shown 

The device is simply a wedge of aluminium 
by inches in size It is one-half inch 
thick on one side and tapers down to a feather 
edge at the other side This is placed m the 
tube stand, near the tube, with the thick edge 
away from the body and toward the toes, and 
the exposure made as for the ankle 

It is evident that this wedge acts as a filter, 
equalizing the exposure, as may be seen from 
the accompanying illustrations 


RADIOLOGICAL SOCIETIES 
CALENDAR 

MEETING FALLING BETWEEN THE 
DATES OF OCT 15 and NOV 30 

November 20 Texas Radiological Society 
annual meeting at the Adolphus Hotel, Dallas, 
Texas 

CALIFORNIA 

CALIFORNIA MEDICAL ASSOCIATION, SECTION 
on radiology Chairman, John D Lawson, 

M D , 1306 California State Bldg , Sacra- 
mento , Secretary, Karl M Bonoff, M D , 
1930 Wilshrre Blvd , Los Angeles Meets 
annually with California Medical Assn 


LOS ANGELES COUNTY MEDICAL ASSOCIATION, 

radiological section President, D R 
McColl, M D , Vice-president, John F 
Chapman, M D , Secretary, E N Liljedahl, 
M D , Treasurer, Henry Snure, M D Meets 
every second Wednesday of month at County 
Society Building 

pacific roentgen club Chairman, Ray- 
mond G Taylor, M D , 1212 Shatto St , 
Los Angeles, Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 

COLORADO 

Denver radiological club President, W 
Walter Wasson, M.D , 246 Metropolitan 
Bldg , Vice-president, Ernst A Schmidt, 
M D , Colorado General Hospital, Secretary, 
Nathan B Newcomer, M D , 306 Republic 
Bldg Treasurer, Leonard G Crosby, M D , 
366 Metropolitan Bldg Meets third 
Tuesday of each month at homes of mem- 
bers 

CONNECTICUT 

CONNECTICUT STATE MEDICAL SOCIETY, SEC- 
TION on radiology Chairman, Kenneth 
K Kinney, M D , 29 North Street, Willi- 
mantic , Vice-chairman, Francis M Dunn, 
M D , 100 State Street, New London, Sec- 
retary-Treasurer, Max C liman, MD, 242 
Trumbull St , Hartford Meetings twice 
annually in May and September 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray 
Society 

FLORIDA 

FLORIDA STATE RADIOLOGICAL SOCIETY PrtSl- 


IN THE UNITED STATES 

dent, Gerald Raap, M D , 16S S E First St , 
Miami, Vice-president, H O Brown, M D , 
404 First Nat’l Bank Bldg , Tampa, Secre- 
tary-Treasurer, H B McEuen, M D , 126 W 
Adams St , Jacksonville 

ILLINOIS 

Chicago roentgen society President, 
David S Beilin, M D , 411 Garfield Ave , 
Vice-president , Chester J Challenger, M D , 
3117 Logan Blvd , Secretary-Treasurer, Roe 
J Maier, MD, 7752 Halsted St Meets 
second Thursday of each month, September 
to May, except December 

Illinois radiological society President, 
Ivan Brouse, M D , 316 W State, Jackson- 
ville , Vice-president, Cesar Gianturco, M D , 
Carle Hospital Clinic, Urbana, Secretary- 
Treasurer, Edmund P Halley, M D , 968 
Citizens Bldg , Decatur Meetings quarterly 
by announcement 

ILLINOIS STATE MEDICAL SOCIETY, SECTION OF 
radiology President, Roswell T Pettit, 
M D , 728 Columbus St , Ottawa, Secretary, 
Ralph G Willy, M D , 1138 N Leavitt St , 
Chicago 

INDIANA 

Indiana roentgen society President , J N 
Collins, M D , 23 E Ohio St , Indianapo- 
lis, President-elect, Stanley Clark, MD, 
108 N Main St , South Bend, Vice-presi- 
dent, Juan Rodriguez, M D , 2903 Fairfield 
Ave , Fort Wayne, Secretary-Treasurer, Clif- 
ford C Taylor, M D , 23 E Ohio St , In- 
dianapolis Annual meeting in. May 

IOWA 

the iowa x-ray club Holds luncheon and 
business meeting during annual session of 
Iowa State Medical Society 

MAINE 

See New England Roentgen Ray Society 
MARYLAND 

BALTIMORE CITY MEDICAL SOCIETY, RADIO- 
LOGICAL section Secretary, H E Wnght, 
M D , 101 W Read St , Baltimore Meet- 
ings each Monday night 

LIASSACHUSETTS 
See New England Roentgen Ray Society 
MICHIGAN 

DETROIT X-RAY AND RADIUM SOCIETY PreSl- 
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dent, C C Birkelo, M D , Herman Keifer 
Hospital, Vice-president, E W Hall, M D , 
10 Peterboro St , Secretary-Treasurer, E R 
Wltwer, M D , Harper Hospital Meetings 
first Thursday of each month from October 
to May, inclusive, at Wayne County Medical 
Society Bldg 


MICHIGAN ASSOCIATION OF ROENTGENOLO- 
GISTS President , J C Kenning, M D , 1536 
David Whitney Bldg , Detroit, Vice-presi- 
dent, A W Chase, M D , 133 Toledo St , 
Adrian, Secretary-Treasurer, C S Davenport, 
M D , 609 Carey St , Lansing 

MINNESOTA 

Minnesota radiological society Presi- 
dent, Walter H Ude, M D , 7S S 9th 
St , Minneapolis, Vice-president, Leo G 
Rigler, M D , University Hospitals, Minne- 
apolis, Secretary-Treasurer, Harry Weber, 
M D , 102 Second Ave , S W , Rochester 
Meetings quarterly 

MISSOURI 

THE KANSAS CITY RADIOLOGICAL SOCIETY 

President, L G Allen, M D , 907 N 7th St , 
Kansas City, Mo , Secretary, Ira H Lock- 
wood, M D , 306 E 12th St , Kansas City, 
Mo Meetings last Thursday of each month 


THE ST LOUIS SOCIETY OF RADIOLOGISTS 
President, Joseph C Pederi, M D , 634 N 
Grand Blvd , Secretary, W K Mueller, 
M D , 607 N Grand Blvd Meetings 
fourth Wednesday of each month 

NEBRASKA 

NEBRASKA STATE RADIOLOGICAL SOCIETY 

President, Howard B Hunt, M D , 4740 
Hickory St , Omaha, Secretary, D Arnold 
Dowell, MD, 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 
7 pm in Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAY SO- 
CIETY 

(Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, and Connecticut) 
President, Frank E Wheatley, M D , 520 
Beacon St , Boston, Secretary, E C Vogt, 
M D , 300 Longwood Ave , Boston Meet- 
ings third Friday of each month from October 
to May, inclusive, usually at Boston Medical 
Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 

NEW JERSEY 

NEW JERSEY STATE RADIOLOGICAL SOCIETY 


President, W W Maver, M D , 532 Bergen 
Ave , Jersey City, Vice-president, J D 
Tidaback, M D , 3 82 Springfield, Summit, 
Secretary, P S Avery, MD , Middlesex Gen- 
eral Hospital, New Brunswick Meetings at 
Atlantic City at time of State Medical So- 
ciety, and Midwinter in Newark as called by 
President ' 

NEW YORK 

Brooklyn roentgen society President, 
Albert Voltz, M D , 11 5-1 20 Myrtle Avenue, 
Richmond Hill, Vice-president, ALL 
Bell, M D , Long Island College Hospital, 
Henry, Pacific, and Amity Sts , Brooklyn, 
Secretary-Treasurer, E Mendelson, MD, 
132 Parkside Ave , Brooklyn Meetings 
first Tuesday m each month at place desig- 
nated by president 

buffalo radiological society President, 
John Barnes, M D , S75 Lafayette Ave., 
Vice-president, W L Mattiek, M D , 290 
Highland Drive, Secretary-Treasurer, J S 
Gian-Franceschi, M D , 610 Niagara Street 
Meetings second Monday evening each 
month 

CENTRAL NEW YORK ROENTGEN-RAY SOCIETY 

President, W E Achilles, M D , 60 Seneca 
St , Geneva, Vice president, M T Powers, 
M D , 25 0 Genesee St , Utica, Secretary 
T reasurer, Carlton F Potter, M D , 425 
Waverly Ave , Syracuse Meetings held m 
January, May, and October as called by 
Executive Committee 

long island radiological society Presi- 
dent, David E Ehrlich, M D , 27 W S6th 
St , New York City, Vice-president, H 
Koiransky, M D , 43-37 47th St, Long 
Island, Secretary, S Schenck, MD, 115 
Eastern Parkway, Brooklyn, Treasurer, 
Moses Goodman, M D , 45-01 Skillman 
Ave , Long Island Meetings third Thurs- 
day evening each month at Kings County 
Medical Bldg 

new YORK roentgen society President, 

E F Merrill, M D , 30 W 50th St , New 
York City, Vice-president, I W Lewis, 

M D , Secretary, H K Taylor, M D , 66 7 
Madison Ave, New York City, Treasurer, 

R D Duckworth, M D , 170 Maple Ave , 
White Plains Meetings third Monday even- 
ing each month at Academy of Medicine 

Rochester roentgen- ra society Chair- 
man, Joseph H Green, M D , 277 Alexander 
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St , Secretary, S C Davidson, M D , 277 
Alexander St Meetings at convenience of 
committee 


SOCIETY OF RADIOLOGICAL ECONOMICS OF 
new YORK President, Albert L Voltz, 
M D , 115-120 Myrtle Ave , Richmond Hill, 
Vice-president, M M Pomeranz, M D , 911 
Park Ave , New York City, Secretary, W F 
Francis, MD , Treasurer, Theodore West, 
M D , Umted Hospital, Port Chester Meet- 
ings first Monday evening each month at 
McAlpin Hotel 

NORTH CAROLINA 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA 

President, Robert P Noble, M D , 127 W 
Hargett St , Raleigh, Vice-president, A L 
Daughtndge, M D , 144 Coast Line St , 
Rocky Mount, Secretary-Treasurer, Major I 
Fleming, M D , 404 Falls Road, Rocky 
Mount Meetings with State meeting in 
May, and meeting in October 

OHIO 

Cleveland radiological society Presi- 
dent, North W Shetter, M D , Lakewood 
City Hospital, Lakewood, Vice-president, 
John Heberding, M D , St Elizabeth’s 
Hospital, Youngstown, Secretary-Treasurer, 
Harry Hauser, M D , Cleveland City Hos- 
pital, Cleveland Meetings at 6 30 pm 
at Cleveland Chamber of Commerce Club 
on fourth Monday of each month from 
October to April, inclusive 

radiological society of the academy of 
medicine (Cincinnati Roentgenologists) 
President, George Benzing, M D , St Eliza- 
beth Hospital, Covington, Ky , Secretary- 
T reasurer, Justin E McCarthy, M D , 707 
Race St , Cincinnati, Ohio Meetings held 
third Tuesday of each month 

PENNSYLVANIA 

PENNSYLVANIA RADIOLOGICAL SOCIETY 

President, Sydney J Hawley, M D , Geis- 
mger Memorial Hospital, Danville, First 
Vice-president, William J McGregor, M D 
744 Franklin Ave , Wilkinsburg, Second 
Vice-president, Oscar M Weaver, M D , 12 
S Main St , Lewistown , Secretary-Treasurer, 
Lloyd E Wurster, M D , 41b Pine St , 
Williamsport, President elect, Charles S 
Caldwell, M D , 520 S Aiken Ave , Pitts- 
burgh Annual meeting, May, 193S E\ 
act date and place to be decided 


PHILADELPHIA ROENTGEN RAY SOCIETY 

President, Thomas P Laughery, M D , Ger- 
mantown Hospital, Vice-president, Elwood 
E Downs, M D , Jeans Hospital, Fox Chase, 
Secretary, Barton H Young, M D , Temple 
University Hospital, Treasurer, R Manges 
Smith, M D , Jefferson Hospital Meetings 
first Thursday of each month from October 
to May, Thompson Hall, College of Physi- 
cians, 19 S 22nd St , 8 15 p m 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

south Carolina x-ray society President, 
Robert B Taft, M D , 105 Rutledge Ave , 
Charleston , Secretary-T reasurer, Hillyer Rudi- 
sill, M D , Roper Hospital, Charleston 
Meetings m Charleston on first Thursday m 
November, also at time and place of South 
Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

Memphis roentgen club Chairmanship 
rotates monthly in alphabetical order Meet- 
ings second Tuesday of each month at Uni- 
versity Center 


TENNESSEE STATE RADIOLOGICAL SOCIETY 
President, H S Shoulders, M D , 246 Doc- 
tors Bldg , Nashville, Vice-president, S S 
Marchbanks, M D , 508 Medical Arts Bldg , 
Chattanooga, Secretary-Treasurer, Franklin 
B Bogart, MD, 311 Medical Arts Bldg , 
Chattanooga Meeting annually with State 
Medical Society in April 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

radiological society of Virginia Presi- 
dent, Fred M Hodges, M D , 100 W Frank- 
lin St, Richmond, Vice-president, L F 
Magruder, M D , Raleigh and College Aves , 
Norfolk, Secretary, V W Archer, Univer- 
sity of Virginia Hospital, Charlottesville 

WASHINGTON 

WASHINGTON STATE RADIOLOGICAL SOCIETY 

President, H E Nichols, MD, Stunson 
Pldg , Seattle, Secretary, T T Dawson, 
MD, Fourth and Pike Bldg, Seattle 
Meetings fourth Monday of each month 
at College Club 


LEON J MENVIILE, M D , Editor 


HOWARD P DOUB, /vlD , sissoaoic Editor 


FAMILY RECORDS 


Those who heard the paper on “The Relation 
of Heredity to the Occurrence of Cancer,’’ 
read by Dr Maud Slye at the Cincinnati meet- 
ing of the Radiological Society, and have 
followed her work in the last quarter of a cen- 
tury, are bound to be impressed with the 
necessity for active, practical application of the 
results of her observations Reduced to its 
simplest possible form, Dr Slye’s theory of 
heredity explaining both the occurrence of 
malignancy and its location is that there is one 
unit recessive genetic factor for each type of 
malignancy, carcinoma, sarcoma, and leukemic 
disease, and that there is also one unit re- 
cessive genetic factor for each location of malig- 
nancy, such as the breast, the stomach, or the 
lip The occurrence of breast cancer, for ex- 
ample, would therefore require two unit re- 
cessive factors, one for malignancy of the epi- 
thelium and the other for its location in the 
breast 

If Dr Slye's theory is sound, she should be 
able to breed carcinoma, sarcoma, leukemia, 
or any combination of them, into families of 
mice, and she should be able to control the 
location of these diseases Furthermore, she 
should also be able to prophesy as to the num- 
ber of cases of these different varieties of malig- 
nant diseases and their combinations to be ex- 
pected in a given number of individuals, and 
she should be able to state not only what the 
mathematical expectancy of such tumors will 
be, but also where they will be located This 
is exactly what she has done, and her mathe- 
matical demonstrations have corresponded 
so exactly with the theoiy that it must be ac- 
cepted as proved Rarely does a scientist 
succeed m reaching a prune goal with such 
completeness, and yet we must not permit 
dose application to the rmnutne of Dr Slye’s 
report to prevent us from fully appreciating 
the importance of her fundamentals, and the 
fact that this work has now assumed tremen- 
dous practical importance 

What is that practical importance It is^ 


that we should apply to human families these 
findings so that we may be able ultimately to 
breed cancer out of the human race as she has 
bred it out of mouse families, for what, m terms 
of human life, would amount to more than 
3,000 years This could be accomplished by 
the same amount of attention to tire mating of 
individuals with cancer in their famili es as is 
now paid by intelligent persons to idiopathic 
epilepsy 

The first essential in such a project is the 
keeping of adequate family records The 
task of keeping such records is a slow, pains- 
taking, rather intricate procedure, but is not 
beyond the abilities of any physician sufS 
ciently industrious and intelhgent to practise his 
profession Briefly, such records mdude the 
following data 

1 Hereditary data. 

2 Data concerning the patient 

3 Data concerning the neoplasm as an 
entity 

4 Data bearmg on the external cause of 
cancer in whatever organ it may occur 

This should supply scientific data, not only 
on the patient himself and his heredity, but 
also data concerning the external causative 
factors m every type of malignancy It is 
real scientific research which is always difficult, 
but always worth while Already, several 
county medical societies and at least one 
middle-western State medical society have 
established bureaus for keeping such records 
Should we not, as individual radiologists and 
also as a great scientific organization, help to 
accomplish this fundamental work m the con- 
trol of human cancer’ At the moment there 
must be many members of the Radiological 
Society who are willing to undertake the labor 
of this scientific research, and to use the lr in- 
fluence in establishing state and national 
bureaus 

.Arthur W JSrskxne, M D 
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SOME PROBLEMS CONFRONTING THE 
RADIOLOGIST TO-DAY 1 

Within the short period of its growth no 
specialty of medicine has become such an in- 
dispensable part of the art of medicine as has 
radiology Indeed, the science of radiology has 
caused such a change in the fundamentals of 
diagnosis and treatment relating to many 
branches of medicine that radiological pro- 
cedures have become an indispensable pre- 
requisite for the pursuit of many of these 
specialties It is not difficult to imagine the 
chaotic state which would prevail m the diag- 
nosis of orthopedic, gastro-intestinal, thoracic, 
and neurologic conditions if the advantages of 
the \-ray were suddenly made unavailable So 
ramif ying has the influence of this physical 
agent become that even the smallest hospital 
is now equipped with an x-ray machine and the 
modernization of the apparatus in many com- 
munity hospitals is proudly acclaimed by the 
local press With this rapid and sometimes 
wild development of such an important agent 
the problems that have arisen concerning those 
who would specialize m its use are quite logical 
ones In addition, they are influenced some- 
what by a so-called modem changing order of 
things that is being reflected in all parts of our 
community existence 

In the past radiology has been handicapped 
in the solution of some of its problems by the 
lack of any unified body that could act for, or 
represent with any authority, radiologists as a 
whole With the formation during the past 
year of the Inter-Society Economics Com- 
mittee, we have made a good start toward the 
solution of some of the problems that are con- 
tinually arising regarding our work Through 
the reports and bulletins of this Co mmi ttee you 
have been appnsed of the problems that con- 
front it and what it has accomplished toward 
their solution Our Society has assured this 
Committee of its continued support and during 
the past year we contributed substantially to- 
ward its financial needs Within the last year 
the American Medical Association has reiter- 
ated its recognition of radiology as a specialty 
of medicine and emphatically concluded that it 
cannot be divided into professional and tech- 
nical branches Also of no little significance is 
the establishment by the American Hospital 

1 Presidential address delivered at the Annual Ban- 
quet of the Radiological Society of North America 
Chicago, Sept 10 1937 ' 


Association of the principles of relationships 
between radiologists and hospitals How 
closely these will be adhered to time alone will 
tell, but so far a dignified and commendable 
approach to the solution of some of our prob- 
lems has been achieved Regardless of how 
much is accomphshed by these means, I be- 
lieve that much can and should be accomplished 
through education— not only through the edu- 
cation of others but through the education of 
ourselves and those who will elect to pursue 
radiology as a specialty Indeed, the entire 
future of radiology is intimately linked with the 
education of those who are to follow us and it is 
well to recall that it is a poor teacher whose 
students do not excel him 
Resolutions and rules will have little effect 
unless we can justify our position by the quality 
of our work and the efficiency of the service we 
render The successful radiologist strives to 
keep abreast of the times and to know more 
about his field of endeavor than his colleagues 
who use the x-ray only incidentally in their prac- 
tice When this prevails, he will have become 
such an indispensable ally of his professional 
colleagues or institutional staff that there 
should be no question about the security of his 
practice A specialty that has developed such 
ramifying interests as radiology demands con- 
stant study and opportunities for scientific 
discussion Through the medium of our annual 
meetings and Journal these opportunities are 
provided However, I beheve that we should 
seriously consider some means of extending 
them as far as our own members are concerned 
The formation of the American Board of Radi- 
ology and its qualifying examination has 
created a demand for so-called ‘‘refresher 
courses,” and here at this meeting of the Inter- 
national Congress the instructional courses are 
filled to capacity I thoroughly beheve that 
the Radiological Society of North America 
could offer a real service to radiology and our 
members by providing at our annual meeting 
and at such other times and places as may be 
deemed advisable, short, well-planned, and 
timely instructional or refresher courses by 
representative radiologists Such courses 
should be limited to members of the Society 
and a nominal charge made to defer the cost of 
preparing the material mvolved The arrange- 
ment of these courses could well be a function 
of our Educational and Publicity Committee 
The value of such forms of instruction has al- 
ready been established by other specialists in 
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medicine, notably the ophthalmologists and 
oto-rhmologists 

There are other ways in which the prestige of 
radiology may be enhanced by means of edu- 
cation I refer now to a conservative educa- 
tional program for the layman and fellow- 
practitioners concerning the usefulness of v- 
rays properly applied The American Medical 
Association, the College of Surgeons, various 
State medical societies and other organizations 
have done much to stimulate the interest of the 
layman m his state of health through the means 
of popular articles, radio broadcasts, educa- 
tional films, pubhc meetings, etc I believe 
that there is a real opportunity for our Society 
to do likewise m the interests of the general 
pubhc and radiology 

Last year your Executive Committee inves- 
tigated the cost of producing a high quality 
educational moving picture film that would 
portray to lay audiences in an ethical and con- 
servative manner the value of radiological pro- 
cedures The expense of producing such a film 
proved beyond the budget of our Society and 
the idea was temporarily abandoned Through 
such means and many others at the disposal of 
our Educational Committee the general pubhc 
may acquire a greater appreciation of the value 
of x-rays as related to them own health and the 
practice of medicine When the average layman 
learns that the proper application of x-rays is 
something more than the taking of a picture, 
his conception of a radiologist will change from 
that of a glorified photographer to that of a 
dignified specialist of medicine In our every- 
day contact with patients we as radiologists can 
do much to enhance the prestige of our spe- 
cialty This cannot be done when patients are 
seen only by our technical assistants We 
should not lose sight of the fact that we are 
consultants in medicine and a personal contact 
with all our patients and a sympathetic interest 
m their aches and pains will do much to assure 
them that they are paying for a physician’s 
opinion rather than a snapshot of some part of 
their anatomy The casual interest of some 
radiologists in their patients and the institu- 
tions which they serve is in no small way re- 
sponsible for the desue in some quarters to dis- 
pense with the need of a radiologic consultant 
The practice of radiology is the practice of 
medicine and it behooves us to conduct our 
work and our treatment of patients accord- 
ingly We are not without fault in some of the 
problems that confront us but many of these 
may be overcome and the prestige of radiology 

■A 


increased if we will adhere to the ideals and 
purposes of our specialty The effect of an 
educational program for ourselves, fellow- 
practitioners, and laymen will be infinitely 
more permanent and will more assuredly secure 
the place of the radiologist as an indispensable 
specialist of medicine than resolutions and 
agreements which are easily modified to suit 
the whims of those who may be m power 

John D Camp, M D , President 
Rochester, Minn 


ANNOUNCEMENTS 

PRESENTATION OF GOLD MEDAL 
AWARD TO GEORGE W 
HOLMES, M D 

By John D Camp, M D 

Ladies and Gentlemen It is now my honor 
and privilege to present the highest award of 
our Society — an award that we consider the 
most distinguished in the field of Radiology in 
America — the Gold Medal of the Radiological 
Society of North America We have chosen 
for tins award one whose contributions to 
scientific radiology are of world-wide renown, 
one whose eminence m the field of education in 
radiology is unchallenged, and one who was a 
pioneer m the development of the tumor clime 
as a scientific means for the study and treat- 
ment of cancer and neoplastic disease 

This Gold Medal has been awarded to a 
small and distinguished number of physicians 
and physicists, all leaders in the field of radi- 
ology during the past thirty years It shares, 
by such association, in the gentle lustre shed by 
these great men, and with the passing years has 
taken on the additional distinction of being the 
award of the largest radiological society in the 
world 

Doctor George Winslow Holmes, we present 
to you the Gold Medal of the Radiological 
Society of North America 


FIFTEENTH ANNUAL MEETING 
OF THE ACADEMY OF 
PHYSICAL MEDICINE 

Philadelphia, Oct 19, 20, 21 

The Fifteenth Annual Meeting of the Acad- 
emy of Physical Medicine will be, held at the 
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Hotel Walton, Philadelphia, Oct 19, 20, 21, 
1937 The Academy, which is international in 
scope, will present a scientific program based 
on reports of the most recent research and 
practice of the various specialties In addi- 
tion to the lectures, demonstration clinics will 
be held at the hospitals of the University of 
Pennsylvania, Jefferson Medical College, and 
Temple University 

A copy of the program may be had by ad- 
dressing William D McFee, M D , Chairman, 
Committee on Program and Publication, 41 
Bay State Road, Boston, Mass 


AMERICAN ACADEMY OF 
ORTHOPEDIC SURGEONS 

Hie first West Coast meeting of the Ameri- 
can Academy of Orthopedic Surgeons will be 
held January 1G-20, 193S, at the Hotel Bilt- 
more, Los Angeles Special trains will be run, 
with stop overs at Santa Fe, the Grand Can- 
yon, San Francisco and other points For 
further information wnte to Robert L Lewm, 
Hotel Biltmore, Los Angeles, California 


IN MEMORIAM 

Stephen V Cotter, iM D , until Ins death on 
May 30, 1937, a valued member of the Radio- 
logical Society of North America, was bam m 
Buffalo, N Y , on May 2, 1S94 He received 
his pre-mechcal education at Camsms College, 
and entered the St Louis University in 1916, 
receiving his degree of AT D in 1920 Dr 
Cotter served Ins internship in St Mary’s 
Hospital, St Louis, Mo , and was licensed to 
practise medicine and surgery in the State of 
Missouri, on Jan 21, 1920, and in New York 
State on July 17, 1920 

Dr Cotter located m Lackawanna, N Y , 
doing general practice In 1921 he took up the 


extensive study of roentgenology, studying 
under men in Buffalo, New York, and Boston 
At the time of his death, he was attending 
roentgenologist at Our Lady of Victory Hos- 
pital, Lackawanna, N Y , and Mercy 
Hospital, Buffalo, N Y He had been on the 
staff of Our Lady of Victory Hospital since 1921 
and of Mercy Hospital since 192S 
Dr Cotter was a member of the American 
Medical Association, the Medical Society of 
the State of New York, Medical Society, 
County of Ene, the Radiological Society of 
North America, and the Buffalo Radiological 
Society 


CORRECTION 

On page 736 of the June, 1937, number of 
Radiology, m the first line below the illustra 
tion, the chemical formula “(CSs)" should read 
“(SO.) ” 

I S Trostler, M D 


BOOK REVIEW 

Archivos d \ Fundacao Gaffree e Guinle 
By Prof Eduardo Rabello, Prof A 
Ozorio de Almeida, Dr Gilberto Moura 
Costa, and Dr. A Cerquelra Luz A vol- 
ume of 223 pages Published by Rodnques & 
Company, Rio de Janeiro, 1937 

The first report of this paper was read before 
the National Academy of Medicine, June 10, 
1937, and entails a theoretical and practical 
de\ elopment of an \-ray machine by the use of 
which the dose of ways in an irradiated me- 
dium can be concentrated or dispersed at will 
by imparting to the x-ray tube simultaneous 
motion in two planes at right-angles to each 
other The text is m both Portuguese and 
English One awaits with interest a report on 
the clinical applications of this device. 
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Hotel Walton, Philadelphia, Oct 19, 20, 21, 
1937 The Academy, which is international in 
scope, will present a scientific program based 
on reports of the most recent research and 
practice of the various specialties In addi- 
tion to the lectures, demonstration clinics will 
be held at the hospitals of the University of 
Pennsylvania, Jefferson Medical College, and 
Temple University 

A copy of the program may be had by ad- 
dressing William D McFee, M D , Chairman, 
Committee on Program and Publication, 41 
Bay State Road, Boston, Mass 


AMERICAN ACADEMY OF 
ORTHOPEDIC SURGEONS 

The first West Coast meeting of the Ameri- 
can Academy of Orthopedic Surgeons will be 
held January 16-20, 193S, at the Hotel Bilt- 
more, Los Angeles Special trains mil be run, 
with stop-overs at Santa Fe, the Grand Can- 
yon, San Francisco and other points For 
further information write to Robert L Lewtn, 
Hotel Biltmore, Los Angeles, California 


IN MEMORJAM 

Stephen V Cotter, M D , until his death on 
May 30, 1937, a valued member of the Radio- 
logical Society of North America, was bom m 
Buffalo, N Y , on May 2, 1S94 He received 
his pre-medical education at Camsius College, 
and entered the St Louis University in 1916, 
receiving his degree of M D in 1920 Dr 
Cotter served his internship in St Mary s 
Hospital, St Louis, Mo , and was licensed to 
practise medicine and surgery in the State of 
Missouri, on Jan 21, 1920, and in New York 
State on July 17, 1920 

Dr Cotter located in Lackawanna, N Y , 
doing general practice In 1921 he took up the 


extensive study of roentgenology, studying 
under men in Buffalo, New York, and Boston 
At the time of his death, he was attending 
roentgenologist at Our Lady of Victory Hos- 
pital, Lackawanna, N Y , and Mercy 
Hospital, Buffalo, N Y He had been on the 
staff of Our Lady of Victory Hospital since 1921 
and of Mercy Hospital since 192S 

Dr Cotter was a member of the Amencan 
Medical Association, the Medical Society of 
the State of New York, Medical Society, 
County of Erie, the Radiological Society of 
North America, and the Buffalo Radiological 
Society 


CORRECTION 

On page 736 of the June, 1937, number of 
Radiology, in the first line below the illustra 
tion, the chemical formula "(CS,)” should read 

"(SO,) " 

I S Trostler, M D 


BOOK REVIEW 

Archivos da Fundacao Gaffree e Guinle 
By Prof Eduardo Rabello, Prof A 
Ozorio de Almeida, Dr Gilberto Moura 
Cost*, and Dr. A Cerqueira Luz A vol- 
ume of 223 pages Published by Rodnques & 
Company, Rio de Janeiro, 1937 

The first report of this paper was read before 
the National Academy of Medicine, June 10, 
1937, and entails a theoretical and practical 
development of an x-ray machine by the use of 
which the dose of x-rays m an irradiated me- 
dium can be concentrated or dispersed at will 
by imparting to the vray tube simultaneous 
motion in two planes at right-angles to each 
other The text is in both Portuguese and 
English One awaits with interest a report on 
the clinical applications of this device 
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CANCER (DIAGNOSIS) 

Heredity of Cancer Jules Bauer Le Cancer, 
1935 12, 23S-250 

In spite of the importance of exogenous etiologic 
factors the etiology of cancer is unquestionable This 
has been proven by experiments on spontaneous or 
grafted or artificially produced tumors of animals by 
clinical experiments and by a few statistical researches 
on human cancer Experiments on tumors in ummtel- 
hne twins confirm this opinion 

The localization of cancer in a particular organ can 
be shown by the incidence of multiple cancers in one 
family 

Two genotypical factors form the constitutional 
basis of cancer, one responsible for a general tendency 
to produce neoplasms the other determining the loca- 
tion m a particular organ We have then a system of 
dihybndal heredity, two couples of allelomorphic 
characters. It may be deduced, therefore, that if both 
parents have suffered from a cancer of the same organ, 
then 50 or 100 per cent of their offspring will be simi- 
larly afflicted If both have cancer but of different 
organs the chddrens' chances for escape are much bet- 
ter — -the same as of those with one cancerous parent 
Exogenous factors may participate in the etiology of 
cancer in reinforcing or even replacing either the general 
constitutional factor or the localizing factor 

S Richard Beatty, M D 


CANCER (THERAPY) 

Teleradium Therapy E Maier Strahlentherapie, 
1937, 58, 593 

The author describes his apparatus for teleradium 
therapy consisting of one 400 mg and one 3 gram ap- 
plicator Following a brief discussion of the physical 
data he reports some of the results obtained in the 
treatment of cancer Since 1931, there were 1,204 pa- 
tients seen and 840 of these were treated with the 3- 
gram bomb Among those were 120 cases of carcinoma 
of the tongue, 66 could be observed for a period of 
three years Twenty of these patients are free from 
symptoms The author believes that teleradium ther- 
apy is not to be considered as competition to roentgen 
therapy but has its very own field of usefulness and 
should be apphed according to d efini tely established 
indications 

Ernst A Pohlb, M D Ph D 


Roentgen Therapy of Carcinoma Protracted Frac- 
tional Daily Exposures and Exposures in Periodical 
Senes H Coutard Strahlentherapie 1937 58, 537 
Following a brief discussion of the well known prin- 
ciples of the fractional dose method, Coutard discusses 
the conception of periodicity as a possible directing fac- 
tor in the roentgen therapy of cancer A survey of his 
cluneal material of the years 1920-1929 showed that 
senes given from 13 to 17 days from 24 to 29 days and 


from 39 to 41 days showed the best results The dif- 
ference was high enough to be significant He considers 
four principal factors of importance in the treatment of 
undifferentiated and differentiated types of carcinoma 
For the undifferentiated type they come m the following 
order (1) distribution in the tissue, (2) total dose, (3) 
time factor, and (4) daily dose For the highly differen- 
tiated carcinoma they change as follows (1) distribu- 
tion of intervals between senes, (2) daily dose, (3) dis- 
tnbution m the tissue, and (4) total dose 

Ernst A Pohle, M D , Ph D 


Contmuous and Discontinuous Roentgen Therapy of 
Cancer at Long Distances and with Low Intensities 
"Superteleroentgentherapy ” G G Palmien Strah- 
lentherapie, 1937, 58, 603 

In the author’s institute two x ray tubes have been 
installed on the first and third floors On the second 
floor are four chambers with four beds The distance 
between the targets of each tube and the beds is from 
3 5 to 4 meters Patients can be exposed continuously 
at these long distances with about 0.25 r/min The 
average daily dose used so far amounts to 200 r given m 
13 Vj hours which is usually apphed m three senes of 4’/i 
hours each The skin tolerates large doses under these 
conditions, epidermiolysis does not occur until 5,000 to 
5,500 r have been apphed Occasionally the total 
doses reached 8,000 r without senous effects The au- 
thor promised to report his results at the Fifth Inter- 
national Congress in Chicago 

Ernst A Pohle, M D , Ph D 


THE COLON 

Attack of Partial Occlusion Due to Diverticulitis 
in a Case with Diverticulosis of the Colon and Diverti- 
culitis of the Sigmoid Gondard and Blanc Bull 
et Mem Soc Radiol Med de France February, 
1937, 25, 28 29 

A patient who had suffered an attack of acute ab- 
dominal pain, with evidence of partial obstruction and 
a mass in the pelvis was demonstrated to have numer- 
ous diverticula of the colon associated, in the sigmoid, 
with an irregular constriction 

S Richard Beatty, M D 


CONTRAST MEDIA 

The Barium Enema in Intestinal Intussusception of 
Children P Lamarque and P Betouheres Bull et 
M6m Soc Radiol M6d de France, January 1937 25 
29-31 ' ’ 

The authors believe the barium enema with fluoro- 
scopic and radiographic observation to be very useful 
m the diagnosis of intestinal intussusception in chil- 
dren, and in locating the site prior to laparotomy 
They have used never more than one meter of pressure 
and have had no accidents 
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The banum enema makes possible on early and more 
certain diagnosis The picture is characteristic in in- 
tussusception of the colon or ilio-cohc intussusception 
The enema is useless in lesions higher, except in exclud- 
ing these types 

The therapeutic results of reducing the intussuscep 
tion have not been observed in the six cases reported, 
as all ivere subjected to surgery Unquestionably the 
use of the banum enema has resulted in a much lower 
mortality 

S Richard Bbattv, M D 


THE CRANIUM 

Roentgen Signs in Hydrocephalus and Them Diag- 
nostic Value M B Kopylov Am Jour Roentgenol 
and Rad Thcr , November, 1930, 3d, 050-573 

The variations in the skull changes in this condition 
can be explained by consideration of the physiological 
factors, the peculianties due to age, the type of skull 
and its parts, and the part played by hydrodynamics 
Thus an open h> drocephalus with fluid in the subarach- 
noid must produce changes different from the closed, 
in nhicli the subarachnoid spaces are dry and the con 
volutions of the brain can press directly on the bones 
In like manner other changes found can lx. explained 

The principal roentgen signs in the open are as 
follows SUta turcica in children shows no change but 
m adult at later stages becomes cup shaped, the sutures 
often distended and in children the dentations at the 
sutures elongated The child sshull is smooth and round 
or spherical with increased radius of vault and fossa. 

In the closed type the changes in the sella turcica 
depend on whether the closure is of the upper (region of 
sylvian aqueduct), or lower type (region of fourth 
ventricle) In the lower, the posterior clinoid process 
inclines anteriorly, the dorsum is atrophied, shortened, 
or bent anteriorly, the entrance is widened very slightly 
and the floor is deepened chiefly in the back part In 
the upper, the posterior clinoid process and the dorsum 
become straightened and inclined posteriorly The 
anterior aspect of the dorsum is atrophied Entrance is 
more extended and the floor more evenly deepened than 
in the lower 

In both types of the closed, the digital impressions 
and vessel grooves are deepened, the sutures are often 
distended but the general skull configuration is not 
definitely abnormal 

S M Atkins M D 


ionization chamber was inserted in a skull after it had 
been filled with paraffin Roentgen rays produced at 
85 kv and filtered through 0, 0 5, 1, and 2 mm AJ, re 
speetively, were used If four fields are applied, a dose 
of 70 per cent of the surface dose reaches the brain sub- 
stance in the depth For an epilation dose effective m 
the skin of 400 r, this amounts to 280 r within the brain. 
If five and six fields are used, this dose increases mate- 
rially, of course The author concludes from his stud 
les that not more than four fields should be used for 
epilation of the scalp, preferablj according to the tech- 
nic described by Schreus 

Ernst A Pohlh, M D , Ph D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Interpretation of Roentgen Films in Gall bladder 
Diseases Hermann Durst Mfinchen. med Wchn 
schr , June II, 1937 84, 932-934 
The author states that there is always more or less 
error m the diagnosis of gall bladder films, there being 
poor correlation between the roentgen and operative 
findings He therefore undertakes a comparison of 
these findings in his own cases which have been op er 
ated upon 

In 53 cases of stone, 27 were diagnosed by x ray 
the gall bladder being visualized, six cases showed no 
emptying of the gall bladder 
In 12 cases of chrome inflammation six showed 
visualization with non-emptying, four no visual iza 
tion 

Of all these, 52 in the first group showed cohc whde 
all but two in the second did not The latter group 
showed other symptoms as well While there is some 
uncertainty about the use of colic as a sole criterion 
for operative intervention, careful history will usually 
distinguish stone from other cohc The various com 
binations of roentgen findings and cohc are considered 
to have different meanings which are set out w a tabu 
la tion. 

The author considers the oral method unreliable, 
and uses only intravenous administration. False 
emptying may be caused by egg yolk given the night 
of administration or by the injection of hypophysm 
(Abstractor s note The opinions of the author con- 
trast so violently with the findings of workers in the 
United States, especially at the Mayo Clinic, that one 
would question them The evidence given for them 
seems very inadequate ) 

Lbwts G Jacobs M D 


EPILATION OF SCALP 


The Depth Dose during Epilation of the Scalp by 
Irradiation. A. Proppe Strahlentherapie 1937, S9, 

13 The author determined the dose reaching the brain 
during irradiation of the scalp for epilation A small 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Radiologic Studies of Diverticula of the Digestive 
Tract below the Diaphragm J Baum el and J Balraes 
Bull et Mem Soc. de Radiol Med de France Janu 
ary 1937 2S t 31-44 

Briefly reviewing the pathologic anatomy etiology 
and localization of diverticula of the intestinal tract 
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telow the diaphragm, the authors stress the necessity 
of careful roentgenologic technic in the attempt to 
demonstrate these conditions 
The te chni c used should be adapted to that portion 
of the gastro-intestinal tract in which the diverticula 
are sought In the stomach, examination with a small 
meal from several angles, including the Trendelenburg 
position, is essential Frequently the introduction of 
barium into the duodenum through an Einhom tube is 
of value, in that the shadow of the filled stomach is 
avoided 

Barium or one of the flocculent solutions by mouth, 
followed by frequent fluoroscopy or roentgenography, 
is the method of examination for the small bowel 
In the case of the large intestine, three opaque 
meals at 20, 40, and 8 hours before roentgenography 
may be used Enemas of barium or of flocculent 
material, with small amounts of solution, or with com- 
plete filling and films taken before and after evacuation 
and after insufflation of air, are perhaps more useful in 
the study of the large intestine 
The de tails of technic, the diagnosis and the differen- 
tial diagnosis of diverticulosis and diverticulitis, are 
discussed m detail 

S Richard Beatty, M D 


MYOSITIS OSSIFICANS 

Myositis Ossificans C Artus-Chnstiam Lyon 
Chir , January-February, 1937, 34, 5-19 (Reprinted 
by permission from British Med Jour , Aprd 10, 1937, 
p 57 of Epitome of Current Medical Literature ) 

The author discusses the history and pathology of 
myositis ossificans and describes two personal cases of 
the disease. Traumatic myositis ossificans is an in- 
tramuscular bony formation which appears some time 
after the original injury The trauma may be an ex- 
ternal injury, a fracture or dislocation, or a sudden 
muscular contraction On the other hand, slight re- 
peated traumas may give rise to the disease in the thigh 
in cavalry soldiers, and in the biceps or m the muscles 
of the arm or shoulder following excessive exercise of 
these upper arm muscles Ossification never arises in 
the muscles of the hand It is most often seen in 
young persons of the male sex The thickening of the 
muscle usually occurs soon after the swelling caused 
by the injury, and may be overlooked unless there is 
limitation of movement or pain or an x ray film is 
taken The growth may be joined to the bone by 
fibrous tissue or may be isolated in the muscle It may 
vary m size from the thickness of the thumb to 20 cm 
The first case described was m a man 66 years of age 
who m falling had fractured the nght femur The leg 
was put in extension and immobilized for three weeks 
As a radiograph then showed that consolidation had 
not taken place and as reduction was not possible 
owing to a muscular growth, operation was earned out 
This showed a hematoma with myositis ossificans ex- 
tending into the vastus and adductor muscles Osteo- 


synthesis was performed, but the patient died two days 
later from paralytic ileus, shock, and uremia In the 
second case the tumor appeared m a man 23 years of age 
following a kick on the thigh from a horse The growth 
increased in size until, at the end of three months, the 
knee function was affected Operation was earned 
out and the tumor, which was of bony consistency, was 
successfully removed 


PEPTIC ULCER 

‘ Niche en Plateau” Due to Ulcer A Lacroix and 
A Blondeau Bull et M6m Soc Radiol Mfed de 
France, February, 1937, 25, 158-162 

The large, flat based niche is usually regarded as 
pathognomonic of gastnc carcinoma The authors 
present a case demonstrating an exception A typical 
“niche en plateau" m an old woman, with symptoms 
suggesting malignancy, was observed radiologically to 
show marked decrease in size after three weeks’ ulcer 
treatment and complete healing in six weeks Such 
niches require a period of observation under strict 
treatment before a definite diagnosis can be made 
S Richard Beatty, M D 


The Radiologic Differences in the Course of Gastric 
and Duodenal Ulcer R A Gutmann, Parturier- 
Lannegrace, and Piquet Arch d mal de l’app 
digestif, March, 1937, 27, 324-326 
An important difference between gastric ulcer and 
duodenal ulcer is that, while the latter heals often with 
scarring and deformity, the former does not, conse- 
quently, it is sometimes impossible to state whether a 
lesion in the bulb is active or inactive. The presence 
of a niche m the stomach denotes activity 

S Richard Beatty M D 


PHLEBITIS 


The Roentgen Irradiation of Acute, of Sub-acute, 
and of Chrome Phlebitis and Thrombophlebitis 
C Henschen and F Becker Schweiz med Wchn- 
schr , May 15, 1937, 67, 438-441 

The authors reviewed some literature on the irradia- 
tion of acute, sub-acute, and chronic phlebitis and 
thrombophlebitis, but found surprisingly little material 


tmuubue a .x senes oi tneir own cases is reported, 
rather small m number However they are encour- 
aged by it to the further use of the method Good 
results are reported in the literature in the regression 
of papilledema from venous thromboses of vanous 
sorts The authors then desenbe the findings in 
phlebitis, and state that proper treatment initiates a 
prompt clearing of the pathologic process Epidemics 
of phlebitis differ among themselves, some showing a 
seasonal epidemic form in winch all cases of operation 
may be infected This form sometimes leads to a 
chrome recurring type of long duration 
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Iu the treatment of the different forms of phlebitis 
there arc a great man} methods Applications of 
alcohol, of aluminum acetate, lead water, etc , icthyol 
compresses, camphorated ointment of 10 per cent 
methyl siheate, intravenous injections of argyrol, 
immobilization, bandaging, galvanization, thermal 
treatment diathermy and the use of massage, diet, 
cither salt free or low calorie, urotropm by mouth or 
intravenous!} , theobromine, witch hazel, injection of 
10 c c of 1 per cent novocame in the lumbar sac, high 
frequency current, ultra violet or infra red rajs surgi- 
cal excision, removal of the clot and subsequent suture, 
fixation abscess, protein shock, anti streptococcic 
scrum, polyvalent vaccine, etc , may be used 

The rule is stated that the control of epidemic cases 
should be through the seeking out through a possible 
isolation of occasional cases and the search for a vaccine 
against phlebitis The action of the rays is considered 
to be due to a number of interlocking effects These 
are both local and general, and are given m very con- 
siderable detad These effects arc mostly accom- 
panied b} citations to the authors, no original work 
having been done along these lines Among the more 
outstanding clinical effects are the shortening of the 
course of the disease. The authors believe that roent- 
gen therapy is indicated not only in the superficial 
structures but also in those of the deeper structures 
such as the pelvis mesentery and the skull Con- 
cerning technic, they behove that the more acute the 
infection the weaker the irradiation The basic dose 
lies between 100 and 200 roentgens the actual dose 
given, however, is varied each time according to the 
condition of the patient The irradiated area should 
in all cases cover the entire inflamed area 

L G Jacobs, M D 


Note on Pulmonary Planigraphy Delhenn Jacques 
Bernard and Nguyen Dinh Hoang Bull et. Mtm 
Soe Radiol Med. de France 1937,25,123-125 
It is somewhat early to make definite statements as 
to the relative value of planigraphy Certainly the 
major reliance in study of the lung must be placed in 
conventional radiography and stereo-radiography 
Planigraphy furntshes a method of analysis of complex 
images Frequently the interpretation is difficult 
Their value as an aid in diagnosis is unquestioned as 
it has been possible to better define such lesions as 
cavities and even to demonstrate cavities hidden in 
the usual roentgenogram by extraneous opacities 
S Richard Bbattv M D 


PNEUMONIA 

Lobar Pneumonia in Childhood S L Ellenberg and 
A T Martin New York St Jour Med , Jan. 15, 1937, 
37, 119-127 (Reprinted by permission from British 
Med Jour , April 10 1937, p 59 of Epitome of Currant 
Medical Literature ) 

The authors record a clinical survey, covering five 
nnd one-half } ears of 459 cases of lobar pneumonia m 
childhood Of these cases, 50 per cent arose m children 
under the age of four } ears and only a few in the later 
ages of ten and upwards The peak incidence was 
reached in the first v ears of life The greatest number of 
eases were recorded during the late winter months of 
March and April while the fewest cases arose in July 
The mortality in this senes was 8 8 per cent, and this 
could have been reduced still further by an earlier ad 
mission to hospital, as many children were sent m as a 
last resource This mortality rate comjrares favorably 
with the records of other writers The fact that the 


PLANIGRAPHY 


Plamgrapli} I —Introduction and History J 
Robert Andrews Am Jour Roentgenol and Rad 
Ther , November, 1930 36, 575~o87 

Planigraphy is a method of rocntgenograpbic projec 
tlon of plane sections of solid objects and is effected by 
moving the film and roentgen tube in opposite direc- 
tions simultaneously in a constant ratio by means of a 
connecting system which rotates about an axis that lies 
in the plane of the section to be projected 

The principle of body section was first described by 
Bocage, of France, m 1931, and since then other meth- 
ods have been described by other authors, notably 
Kieffer, of Norwich, Conn who discovered this prina 
pie independently m 1929 Grossmann's apparatus 
now manufactured in Germany, goes under the name 


Tomography" 

Chaoul claims that pulmonary vessels their divisions 

the bronchi and their related pathological conditions 
cavities and spread of lung disease, can be demonstrated 
more dearly m this manner than by any other method 

S M Atkins, M D 


mortality is higher in children two years of age and 
under is also borne out by this study, for the mortality 
in this age group is 24 per cent as compared with a 
mortality of 2 1 per cent m the age group above two 
} ears X ray examination was useful and confirmed 

the diagnosis of lobar pneumonia m most cases Menin 

geal irritation was noted m 24 cases and lumbar punc- 
ture showed increased pressure but no excess of cells 
and no organisms The five most frequent complies 
tions were otitis media empyema menmgismus furun 
culosis and abscesses Empyema was the most serious 
complication and the one most likely to influence the 
course of the illness Treatment consisted in the mam 
in leaving the patient alone and in good nursing 
Abdominal distention needed to be carefully watched 
and treated with enemas at once Oxygen is considered 
to be a very definite adjunct to the treatment of pneu- 
monia, and should be used whenever cyanosis excessive 
restlessness, or severe toxemia is present The old 
method of giving oxygen by the open method or through 
a nasal catheter is condemned as being of no value 
The oxygen tent only wa3 used and proved of much 
value 
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PNEUMOTHORAX 

Spontaneous Pneumothorax from Pulmonary- Meta- 
stasis of an Osteosarcoma M J De Bama Bull 
et Mtei Soc Radiol Med de France January, 1937, 
25, 73-76 

A year after primary irradiation of an osteosarcoma 
of the pubic bone and during the course of a second 
senes for local recurrence, a patient developed clinical 
evidence of pneumothorax The chest film showed 
complete pneumothorax on the left, with fluid in the 
sulcus and large metastatic nodules m the other lung 
Two months later films showed persistence of the 
pneumothorax, with absorption of the fluid The pa- 
tient died 18 months after diagnosis of the lesion 
Presumably the pneumothorax was the result of rup- 
ture of the pleura by a small metastatic nodule. 

S Richard Bbatty, M D 


RADIATION INJURIES 

v 

Dangers of Introduction of Radio-active Substances 
into the Body S Laborde Presse mid , Nov 25 
1939, pp 1915-1918 (Reprinted by permission from 
British Med Jour , Jan 30, 1937 p 19 of Epitome of 
Current Medical Literature ) 

The author warns against too high dosage in oral or 
other administration of radio-active substances In 
general the quantities should not be in excess of those 
which are ingested m naturally radio-active springs, 
and it should be remembered that short lived radio 
active substances such as mesothonura and thonum-X 
are at least as dangerous as the others It is a matter of 
surprise that repeated doses of from 50 to 300 micro- 
grammes of thonum-X such as are sometimes injected 
m treatment of pam/ul articular affections are not more 
often followed by toxic effects These may be lethal 
and include acute ententis hematemesis, necrosis of 
the jaw leukemia, grave anemia and local radiodermati- 
tis coming on from one month to rune years after treat- 
ment they are less frequent than among professional 
workers with radio-active substances but are never- 
theless to be feared especially m those with idiosyn- 
crasy 


Diseases Caused by X rays and Radio-active Sub 
stances S Laborde and J Leclercq £cho med du 
Nord Nov 8 1936 6 797 (Reprinted by permission 
from British Med Jour , Jan 31, 1937, p 19 of Epitome 
of Current Medical Literature ) 

The authors give details of those diseases which are 
caused by x-rays or radio-active substances and which 
are considered to be occupational as they occur during 
medical or commemal work The laws of compensation 
vary in the different countries, and particulars are 
given which show the diseases and occupations entitling 
the worker to compensation in France The first of 
these diseases is radiodermatitis, which is easy to 
diagnose and is seen chiefly m workers who come m 


contact with tar or paraffin Skin cancer may develop 
later m these cases Cancer of the lung occurs in miners 
who extract pitchblende, but as there are no mines 
in France where radio-active substances are found, this 
is not in the list of compensatory diseases Various 
conditions of the blood, such as anemia with leukopenia, 
pernicious anemia, and leukemia, are caused by x rays, 
and these are included in the list Sterility and com- 
plications of pregnancy cannot be proved to be due to 
these causes as there may be other factors present, and 
these disorders are not yet included in France On the 
other hand necrosis of bone, particularly of the jaws, 
can be shown to be the result of work with radio-active 
products which entads putting these substances in the 
mouth Detads of the rules which govern compensa- 
tion are given and the question of protection is dis- 
cussed 

Recommendations suggested include working for not 
more than seven hours a day for five days a week with 
at least one month’s holiday a year Those persons who 
work in the x-ray department should be particularly 
healthy and should have no other hospital work For 
protection, the operator should be as far as possible 
from the x ray apparatus and should never be exposed 
to direct ra> s The x ray tube should be protected by 
a lead screen The worker who extracts radio-active 
substances should be given adequate protection Pro- 
tection against the beta ray is easy and only necessitates 
handling the preparations with wooden pincers 
Against the gamma ray protection must be by means 
of a lead screen, but is of necessity so difficult that the 
number of persons dealing with this type of ray should 
be as numerous as possible so that the time spent m 
contact should be shortened m each individual case 


Late Injuries Due to Radiation and Appearing Fol- 
lowing Trauma W Schloss Strahlentherapie, 1937, 
58, 697 

The author has studied the relation between trauma 
and late injuries m previously irradiated tissue He 
briefly reports five Cases illustrative of this group In 
one patient the trauma was of a mechanical nature in 
another case it occurred because of additional radiation 
due to a mistaken diagnosis of recurrence and in an- 
other case mechanical and pharmacotoxic trauma were 
combined. He emphasizes the necessity of drawing 
the attention of our patients to the possibility that in- 
juries after irradiation may develop even years following 
the exposure and that irradiated tissue should be pro- 
tected from all irritation 

Ernst A Pohle, M D , Ph D 


RADIUM 

Early Experiences with Radium Curtis F Burnam 
Am Jour Roentgenol and Rad Ther , October, 1936, 
36, 437-452 

This article, the Janeway Memorial Lecture, in a 
reminiscing way telU of the author’s experiences in 
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procuring and applying radium m Baltimore during 
the years of 1911—1910, and of the acquaintances and 
friendships developed with others similarly engaged in 
studying the field of usefulness of radium in its several 
forms The development of experimental and clinical 
knowledge of radium therapeutics is traced and some 
of the results obtained in those years briefly reviewed 

J E Habbb, M D 


The Production of Mutations by Beta Rays of Ra- 
dium m the Fruit Fly K. G Zimmer, H D Griffith, 
and N W Timofecff Rcssovsky Strahlentherapie. 
1937, 59, 130 

The authors describe in detail their experimental pro- 
cedure for the production of mutations in the fruit fly 
by means of beta rays of radium A special ionization 
instrument was constructed which permitted the de 
termination of the doses applied in r The rates of mu- 
tations were directly proportional to the dose and were 
identical to those produced by equivalent doses of 
roentgen and gamma rays In a graph the authors plot 
the mutation rate and the dose in r for beta rays, Grenz 
rays, roentgen rays, and gamma ray s — there exists linear 
relation 

Ernst A Poiile, M D , Ph D 


Radium Therapy of Uterine Fibroids R Gaudu 
cheau Jour Radiol EIcctrol , January, 1937, pp I— i 
(Reprinted by permission front the British Med Jour , 
May 8, 1937, p 75 of Epitome of Current Medical 
Literature ) 

The author considers x ray therapy to be the treat 
ment of choice of uterine fibroids However, in a 
limited number of cases it may be advantageous to use 
radium therapy instead Radium therapy is indicated 
m cases in which transportation of the patient presents 
difficulties, or in which patients arc very anxious to 
get through the treatment m the shortest possible time 
The results of such therapy are probably just os good 
as those of \ ray therapy, but radium therapy presents 
certain dangers, such as septic uterine complications, 
phlebitis, and pelvic peritonitis The author had one 
fatal complication among 29 cases treated with radium, 
but over a number of years no complications have 
followed i ray therapy 


high as from 00 to 70 per cent were found With her 
chamber the author determined the equivalent of 1 
mg -hr at 1 cm distance with 0 5 mm Pt filter at 7 74 
r She also discusses the experimental determination 
of Eve’s constant (this constant is the number of ion 
pairs produced m 1 c.c of air per second by gamma rays 
from radium C in equilibrium with 1 gram of radium 
provided there is a point source of radiation at I cm 
distance) She states that the inverse square law can 
not be used m calculating Eve’s constant 

Ernst A Poui.e, M D , Ph.D 


Limitations of Radium Therapy in Cancer of the 
Cervix Palmer Findley Am Jour Roentgenol and 
Rad Ther , October, 1930, 36, 457-460 
The author, a gynecologist, states that radium is 
used m preference to surgery in about 10 per cent of 
all of bis gynecological cases, about 25 per cent of all 
uterine fibroids, 100 per cent of all so-called essential 
hemorrhages from the uterus not responding to medical 
measures, and 100 per cent of all cervical cancers being 
treated by this method In the field of malignancies 
he has found only about 25 per cent five-year cures for 
cervical cancer, which fact prompts him to urge the 
widespread removal of pre-cancerous lesions of the 
cervix by trachelorrhaphy , amputation, and cautenza 
tion 

In considering the five- and ten-year end results in 
therapy of the uterine cervix, the difficulties m accur- 
ately grouping cases according to extent of involvement 
when first seen, is emphasized It is also impossible to 
predetermine which patients will react hypersensitrvely 
to treatment, and which sluggishly The undernour 
ished, anemic individual, particularly if harbonng mfec 
tion, must be treated with caution and the debilitating 
factors eliminated whenever possible Radium should 
be promptly removed at any sharp nse in temperature 
The application of the x ray pelvic cycle will go far in 
preparing the field for radium In eases of cancer of the 
uterine cervix occurring in the pre-menopausal group 
it is important by one means or another to exclude 
pregnancy before starting irradiation therapy If 
pregnancy is found it should, of course, be interrupted 
and at least a week of time allowed to elapse before 
starting trradiatioa 

J E Habbe M D 


Studies of the Radiation Intensity around Radium 
Applicators by hfeans of Io niza tion Chambers with 
Thin Walls H Smereker Strahlentherapie, 1937 
58,267 

The author describes a cylindrical ionization cham 
ber made of aluminum 0 01 mm thick which permits 
ionization measurements dose to radium applicators by 
practically avoiding the wall effect The results of her 
experiments in air are described with special considera- 
tion of the influence of size and thickness of filter as 
well as the distance Comparing the results of her 
measurements with those obtained by means of an 
ionization chamber with thick air walls, differences as 


Radiation Therapy of Skin Cancer with Special Con 
sideration of the Radium Technic R Jvlfiller St rah 
lentherapie 1937, $9, 45 

The author discusses the use of x rays and radium in 
the treatment of advanced carcinoma of the skin. He 
prepares special radium molds filtered through 0 1 mm 
Au containing from 3 to 3 5 me per sq cm of surface, 
which are applied for a period of seven days Some 
large tumors are taken off with the endotherm knife 
and radium is then applied to the base For large 
lesions applicators are prepared consisting of screens 
1 4 cm long and 0 4 cm thick filtered through 1.2 mm 
Ft Instructions for arranging these screens at various 
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distances from the skin are given Some lesions re- 
spond well to roentgen therapy (180 kv , 0 5 mm Cu, 
23 cm FSD, 7 x 600 r applied every other day) 
The Coutard method does not seem to give very satis- 
factory results in carcinoma of the skin 

Ernst A Pohle, M D , Ph D 


Qualifications for the Practice of Radium Therapy 
G W Grier Am Jour Roentgenol and Rad Ther , 
October, 1936, 36 , 453-460 
There is a similarity between the specialties of radium 
therapy and surgery in that in each, a specific form of 
treatment (radium in one instance and the knife in the 
other) is used in all cases actively handled by the practi- 
tioner However, in the case of surgery, it is now well 
recognized by the medical profession and the public 
alike tha t adequate post-graduate instruction is essen- 
tial, but in the case of radium therapy there is little 
recognition as yet of the importance of similar special 
training 

There are to-day three classes of practitioners who 
have a legitimate right to use radium These are (1) 
the radium specialist who confines his practice to the 
use of radium, (2) the radiologist who applies radium 
as an adjunct to the x-ray, and (3) the several clinical 
specialists who, in treating certain diseases belonging 
naturally to their specialties, must include radium 
applications if they are to treat certain cases most 
effectively 

It is probable that with improved standards of post- 
graduate instruction being demanded by all the special 
examining boards, the extended period of post-gradu- 
ate instruction will permit of adequate teaching of 
radium therapy However, since the Council on Medi- 
cal Education and Hospitals has classified radium 
therapy as a branch of radiology, it would seem proper 
that the therapeutic radiologist should also be com- 
petent and experienced in radium therapy 

J E Habbe, M D 


Radio-active Emanation Therapy in Orselina H 
Bodmer Schweiz med Wchnschr , May 8, 1937 67 
408— U0 

The paper discusses the natural emanation of the re- 
gion near Orselina in the region of Upper Lake of Lo 
carno The region is budt up of crystallized rock es- 
pecially a mica-bearmg paragneiss characterized by a 
pegmatite form Among the pegmatites are inclusions 
of granite extending easterly In the mica bearing 
rock there can be microscopically demonstrated with 
low magnification small radio-active particles of ura- 
nium radium and of thorium thorium C This ren- 
ders the neighboring waters radio-active The radio- 
active content of the water is from 18 to 30 Machfi units 
per liter These waters have been used for bathing for 
> ears The radon content of the free air vanes between 
one and three Mache units per liter In the treatment 
chamber the basal air cames in the neighborhood of 
five or over Mache units per liter With regard to 


therapeutic use the author feels that this type of therapy 
has been unduly discredited by quackery and by the 
dangers to the blood-forming organs in the past, but 
that now the time has come to publish again concerning 
intelligent use under adequate control The author 
distinguishes between weak therapy with naturally oc- 
curring emanation and strong therapy with artificially 
prepared emanation The former produces reversible 
functional changes in the cell, the latter irreversible 
changes The actual use of the latter is purely empiri- 
cal, experiments being insufficient to give any reason- 
able basis for its employment The treatment is used 
in sub-acute or chrome rheumatism or rheumatoid 
arthritis, or sub-acute and chronic muscular rheuma- 
tism, myalgia, neuralgia, and neuntis, gout, hypertonic 
states, a considerable number of skin diseases, roentgen 
ulcer, and certain diseas es of the adnexa 

The therapy takes the form of baths with radio- 
active water of about 50,000 Machfi units m 200 liters 
of water, of ingestion of 10,000 Machfi units in 50 g of 
water, of inhalations in the "Emanatonum” of air 
usually conta inin g 5 Machfi units per liter, or m the ap- 
plication of finely pulverized clay in oil Very great 
individualization of dosage is required There is usu- 
ally a general and local reaction consisting of shght 
vertigo, a tired feeling, physical and psychic unrest, 
sleeplessness, and increased pain m the arthritic joints 
In gout a larger dose usually brings about relief of pain 
In addition to the radiation in such cases an optimum 
general environment is required Orselina has the ad- 
vantage of optimum all round climate near a good 
source of radio-active emanation 

L G Jacobs M D 


ROENTGEN SICKNESS 

Radiation Sickness Its Possible Cause and Pre- 
vention Harry F Friedman and Phdip Drinker Am 
Jour Roentgenol and Rad Ther , October, 1936, 36 , 
503-509 

The authors report the results of control of radiation 
sickness by means of a mask which accomplishes deioni- 
zation of the air which the patient breathes while in the 
treatment room It was shown by experiments by 
Dessauer that individuals kept in a room of high con- 
centration of positive ions would develop symptoms 
similar to radiation sickness Experimental work was 
next earned out by Yaglou and one of the authors (P 
D ) to determine the concentration of positive and 
negative ions six feet from an operating roentgen tube 
From laboratory experiments it was next shown that 
the ion content m the therapy room was vastly m 
excess of the normal These expenments suggested 
that roentgen sickness is the result of the combined 
effect of some extraneous factor breathed in by the 
patient plus the tissue changes effected by the x rays 
It appeared that either factor alone without the other 
would not produce true roentgen sickness in the usual 
therapeutic doses 
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Twenty-four patients who were receiving high volt- 
age x ray therapy in protracted manner upon utilizing 
the deionizing mash perfected by the authors were 
relieved of roentgen sickness in 92 per cent of the cases 
The deionizing agent in the cartridge of the mash may 
be either charcoal or a wire cloth of very fine mesh 

J E Haubb, M D 


THE SINUSES 

Accessory Nasal Sinusitis in Chddhood, with Record 
of Bacteriological Examinations J Crooks and A G 
Signy Arch Dis Childhood, December, 1036, 11, 281- 
306 (Reprinted by permission from British Med 
Jour , Aprd 10, 1937, p 58 of Epitome of Current Medi 
cal Literature ) 

The authors state that m view of the prevalence of 
infection of the nose, throat, and ears m childhood it is 
reasonable to suppose that disease of the nasal sinuses 
is common in early life One hundred instances of 
nasal sinusitis are recorded and analyzed Any or all 
of the accessory air sinuses may be diseased in child- 
hood, for these are all present in early life The dc 
velopment of the sinuses and the scheme of investiga- 
tion arc described The presence of inflammatory 
exudate m an air sinus is proved by aspirating fluid from 
the cavity and not by washing it out of the nose with 
a cannula in the sinus Reasons which led to a decision 
to aspirate the antra m a senes of children undergoing 
removal of tonsils and adenoids were that they bad 
chronic respiratory complaints and that the antra could 
be easily punctured while under the anesthetic Only 
children who had a chrome infection of the upper air 
passages were subjected to this procedure The 
technic of the puncture and the bacteriological cxaml 
nation of the antra are described The mam fact that 
emerges is that out of 100 children having a tonsil and 
adenoid operation 24 were found to have mucus muco- 
pus, or pus in one or both antra Most of these cases 
cleared up with antral lavage In children the nose is 
small and easily blocked and adenoids are frequent 
The common conditions giving rise to sinusitis are 
colds influenza, and infectious diseases particularh 
whooping-cough Bathing m infected water is another 
frequent cause Sinusitis is more common m those 
climates where upper respiratory infections are preva 
lent, and is common in children who are in chrome 
ill health X ray examination is a valuable aid in 
diagnosis, and cases can be followed up by repeated 
examinations of this nature A complete cure can be 
anticipated in most cases in several months 


SKIN DISEASES 

Investigations as to the Significance of the Sulfhy- 
drate Group for the Biologic Effects of Light P Weis 
and M Jokisch Strahlentherapie 1937 58, 1 

The authors undertook some extensive experiments 
m order to discover a relationship between the biologic 


effects of light and chemical reactions If an albumin 
solution is exposed to a quartz mercury vapor lamp un 
der oxygen deficiency it requires very marled reducing 
properties This was shown m pigments of plants, iron, 
sulphur dopa reaction, and the oxydation of adrenalin. 
This reducing property is lost if oxygen is added to the 
irradiated solution or if the irradiation takes place in 
the presence of oxygen The reducing agent cannot be 
separated from the albumin by ultra filtration but by 
heat coagulation The germinal layer of irradiated 
pig skin reduced more than unexposed skin when test 
mg it with the Unna stain The authors conclude tha t 
the photochemical production of reducing sulfhydrate 
groups m irradiated skin is of importance for hght bio- 
logical effects Although their experiments were earned 
out with solutions and on dead skin similar processes 
probably take place in living skin during irradiation. 

Ernst A Pohlr, M D , Ph D 


THE SKULL 

Disease Pictures with Changes of the Inner Table 
of the Skull Nicola Pende Milnchen med Wchn 
schr May 2S, 1937, 84, 855-858 
The author proposes the name hyperostotic endo- 
eramosis of Morgagni for the 1 Stewart Morel syn 
drome’ — frontal hyperostosis with obesity of masculine 
distnbution He observes that association of cranial 
hyperostoses is often frontal but occasionally else- 
where, sellar changes are charactenzed by thickening 
of the posterior clmoid processes or enlargement of the 
sella, increased digital markings calcification of the 
falx, frequent intractable headache, with periodic 
continuous course pathologic obesity of the hypo- 
gemtal type, neuroses of the vegetative nervous sys 
tem and evidence of endocrine injury The syndrome 
may resemble a number of other diseases when not 
typical The changes in the base have been observed 
in an increasing number of cases, accompanying the 
frontal hyperostoses they suggest to the author either 
a chronic atrophic inflammation of the hypophysis or 
a tumor or hypertrophy, corresponding to which signs 
of hypophyseal insufficiency or over function may be 
observed The process is considered primary m the 
hypophyseal and tuber regions, exercising a secondary 
influence on the skull envelope. The Italian school 
considers it definitely inflammatory and infectious and 
possibly related to sinus disease 
Accepting the view of inflammatory origin cure will 
depend on the difficulty of influencing a chrome hyper 
plastic osteitis, and of discovering the pathogenic factor 
in each case Roentgen therapy with small doses or 
short wave diatherapy and very small doses to the 
frontal and hypophyseal regions accompanied with in 
jections of parathyroid extract thyroxin and posterior 
pituitary extract were tried Results are not available 
The question of the identity of the author s cases 
those hitherto described under the mime Stewart 
Morel syndrome " and the first case of Morgagni is 
discussed 
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His illustrations show in toxic cases of the disease, 
diffuse osteitis of other portions of the skull as well 
Henschen describes changes which are similar, occur- 
ring in 40 per cent of women during the menopause 
The author feels that further study of this question is 
needed 

Lewis G Jacobs, M D 


THE SPINAL CORD 

Rational Roentgen Therapy of Acute Non suppura- 
tive Inflammation of the Spinal Cord P Del Buono 
Strahlentherapie, 1937, 58, 251 

Roentgen therapy offers the best results m the treat 
ment of poliomyelitis in children Less benefit may be 
expected in the same disease in adults, m multiple 
sclerosis, both the acute and chrome type An analysis 
of the literature shows that the technic of irradiation, 
the quality and quantity of the rays used, has no funda- 
mental effect on the end-result since successful treat- 
ment has been reported by various authors using en- 
tirely different technics The author could not find any 
reports regarding radiation injuries of the spinal cord 
even following the application of large doses in young 
individuals 

Ernst A Pohle, M D , Ph D 


THE STOMACH 

Hernia of the Cardia of the Stomach M Jerzv 
Glass Arch d mal de l'app digestif, 1937, 27, 
266-271 

The author describes the clinical and roentgenologic 
findings of a case of esophageal hiatus herrna in which 
he believes the condition is due to rachitic and emphy- 
sematous deformity of the thorax, causing distention of 
the esophageal hiatus and relaxation of the cardiac 
sphincters 

S Richard Beattv , M D 


Gastric Lesions Simulating Cancer R Savignac 
Arch d mal de 1 app digestif, March, 1937, 27, 
233-247 

In a discussion of the differential diagnosis between 
gastric ulcer and carcinoma the author presents three 
cases in which the roentgenologic studies indicated the 
presence of cancer, but in which the correct diagnoses 
were respectively, alcoholic gastritis old gastric ulcer 
with adhesions to the anterior abdominal wall, and a 
prepyloric ulcer In each case, despite the roentgeno 
logic findings the clinical course did not confirm the 
impression of malignancy 

S Richard Bbatti, M D 


Experimental Observations in Gastric Ptosis L 
Gleuc Rambal Bull et M6m Soc Radiol Med de 
France, January, 1937, 25, 66-70 


Consideration of the anatomy of the stomach and 
duodenum makes it evident that there is but one point 
of fixation or suspension for the stomach, this is at 
the cardia, where the stomach is supported by the 
esophagus, and by direct attachment of the fundus to 
the diaphragm 

The stomach rests on the mesocolon as on a shelf 
When the colon is filled it rises in the abdomen due to 
the fact that the mesocolon and the small intestinal 
coils prevent motion in any other direction This has 
been observed by roentgenologic study of the banum- 
or air filled colon, with the patient upright 

Consequently, gastroptosis is, in the vast majority 
of cases, determined by coloptosis, and gastropexy is, 
for this reason, an illogical procedure 

S Richard Beatty, M D 


Certain Radiologic Aspects of Cancer of the Stomach 
A Gutmannand Penstiany Bull etMfim Soc Radiol 
M6d de France, January, 1937, 25, 5-9 

In addition to the usual radiologic appearance of 
cancerous lesions of the stomach, two forms are fre- 
quently seen which are always highly suspicious, if 
not diagnostic, of cancer a large triangular niche 
without a break m the outline, often missed because it 
appears to form part of the normal profile of the stomach 
shadow and another lesion, m the form of a deep 
pocket with stiff, straight sides and with a base that 
may or may not have a ruche These lesions are to be 
regarded as possibly cancerous and excised or followed 
closely by the radiologist during the course of therapy 
S Richard Beatty, M D 


THE THYROID 

Experimental Hyperthyroidism and its Treatment by 
Roentgen Rays A Jugenburg and B Schlepakow 
Strahlentherapie, 1937, 59, 60 

The authors undertook an investigation to determine 
the mechanism of the therapeutic effect of roentgen 
rays in Basedow’s disease Dogs were given thyreok- 
na (by mouth) m order to produce the symptoms of 
hyperthyroidism The anunals that received treat- 
ment were irradiated according to the following technic 
ISO lev 05 mm Zn + 3mm Al, 23 cm FSD,6x8 
sq cm field 360 r given three times at intervals of 
from six to seven days A total of 10 dogs were used in 
the study Careful observations were made of the be- 
havior of the animals, their appetite, function of the 
gastro-mtestinal tract pulse, weight, iodine content of 
the blood, and basal metabolic rate Further studies 
included the so-called Reid Hunt reaction on mice and 
the effect of the blood of the dogs on the metamorphosis 
of larv* of frogs Under the influence of the drugs the 
dogs developed typical thyrotoxic symptoms in the 
course of three months The first effect of radiation 
was seen in a drop of the basal metabolic rate, an in- 
crease in the body weight, and a return of the iodine 
content of the blood to normal values After a period 
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Twenty four patients who were receiving high volt- 
age x ray therapy in protracted manner upon utilizing 
the deionizing mask perfected by the authors were 
relieved of roentgen sickness in 02 per cent of the cases 
The deionizing agent in the cartridge of the mask may 
be either charcoal or a wire cloth of very fine mesh 

J E Habbjs, M D 


THE SINUSES 

Accessory Nasal Sinusitis in Childhood, with Record 
of Bacteriological Examinations J Crooks and A G 
Signy Arch Dis Childhood, December, 1030, 11,281- 
300 (Reprinted by permission from British Med 
Jour , April 10, 1937, p 5S of Epitome of Current Medi 
cal Literature ) 

The authors state that in view of the prevalence of 
infection of the nose, throat, and ears in childhood it is 
reasonable to suppose that disease of the nasal sinuses 
is common in early life One hundred instances of 


effects of light and chemical reactions If an albumin 
solution is exposed to a quartz mercury vapor lamp un 
der oxygen deficiency it requires very marked reducing 
properties This was shown in pigments of plants, iron, 
sulphur, dopa reaction, and the oxydation of adrenalin. 
This reducing property is lost if oxygen is added to the 
irradiated solution or if the irradiation takes place m 
the presence of oxygen The reducing agent cannot be 
separated from the albumin by ultra filtration hut by 
heat coagulation The germinal layer of irradiated 
pig skin reduced more than unexposed skin when test 
ing it with the Unna stam The authors conclude that 
the photochemical production of reducing sulfhydrate 
groups in irradiated skin is of importance for light bio- 
logtcal effects Although their experiments were earned 
out with solutions and on dead skin, similar processes 
probably take place in living skin during irradiation. 

Ernst A Pom.a, M D , Ph D 


nasal sinusitis are recorded and analyzed Any or all 
of the accessory air sinuses may be diseased in child- 
hood, for these arc all present in early life The de 
velopment of the sinuses and the scheme of investiga- 
tion are described The presence of inflammatory 
exudate m an air sinus is proved by aspirating fluid from 
the cavity and not by washing it out of the nose with 
a cannula in the sinus Reasons which led to a decision 
to aspirate the antra m a senes of children undergoing 
removal of tonsils and adenoids were that they bad 
chronic respiratory complaints and that the antra could 
be easily punctured while under the anesthetic Only 
children who had a cliromc infection of the upper air 
passages were subjected to this procedure The 
tcchme of the puncture and the bactenological exami- 
nation of the antra are desenbed The mam fact that 
emerges is that out of 100 children having a tonsil and 
adenoid operation 24 were found to have mucus, muco- 
pus, or pus in one or both antra Most of these cases 
cleared up with antral lavage In children the nose is 
small and easily blocked and adenoids are frequent 
The common conditions giving rise to sinusitis are 
colds influenza, and infectious diseases, particularly 
whooping cough Bathing in infected water is another 
frequent cause Sinusitis is more common in those 
climates where upper respiratory infections are prey a 
lent and is common in children who are in chrome 
ill health X ray examination is a valuable aid in 
diagnosis, and cases can be followed up by repeated 
examinations of this nature A complete cure can be 
anticipated in most coses in several months 
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THE SKULL 

Disease Pictures with Changes of the Inner Table 
of the Skull Nicola Pende Munchen med Wchn 
schr , May 28 1937, 84, 855-858 

The author proposes the name ‘ hyperostotic endo- 
cramosis of Morgagni" for the 'Stewart Morel syn 
drome" — frontal hyperostosis with obesity of mascuhne 
distribution He observes that association of cranial 
hyperostoses is often frontal, but occasionally else- 
where, sellar changes are characterized by thickening 
of the posterior chnoid processes or enlargement of the 
sella, increased digital markings, calcification of the 
falx frequent intractable headache with periodic 
continuous course pathologic obesity of the hypo- 
gemtal type, neuroses of the vegetative nervous sys 
tem and evidence of endocrine injury The syndrome 
may resemble a number of other diseases when not 
typical The changes m the base have been observed 
ux an increasing number of cases accompanying the 
frontal hyperostoses they suggest to the author either 
a chrome atrophic inflammation of the hypophysis or 
a tumor or hypertrophy corresponding to which signs 
of hypophyseal insufficiency or over function may be 
observed The process is considered primary in the 
hypophyseal and tuber regions exercising a secondary 
influence on the skull envelope The Italian school 
considers it definitely inflammatory and infectious and 
possibly related to sinus disease 

Accepting the view of inflammatory origin cure will 
depend on the difficulty of influencing a chrome hyper 
plastic osteitis, and of discovering the pathogenic factor 
m each case. Roentgen therapy with small doses or 
short wave diatherapy and very small doses to the 
frontal and hypophyseal regions accompanied with in 
jectiom of parathyroid extract, thyroxin and posterior 


Investigations as to the Significance of the Sulfhy- 
drate Group for the Biologic Effects of Light P Weis 
and M. Jokisch Strahlentherapie, 1937 58, 1 

The authors undertook some extensive experiments 
,n order to discover a relationship between the biologic 


pituitary extract were tried Results ore not available 
The question of the identity of the author s cases 
those hitherto described under the name Stewart 
Morel syndrome, * and. the first case of &forgagm is 
discussed 



abstracts of CURRENT literature 


517 


His illustrations show, in toxic cases of the disease, 
diffuse osteitis of other portions of the skull as well 
Henschen describes changes which are similar, occur 
ring m 40 per cent of women during the menopause 
The author feels that further study of this question is 
needed 

Lewis G Jacobs, M D 


THE SPINAL CORD 

Rational Roentgen Therapy of Acute Non suppura- 
tive Inflammation of the Spinal Cord P Del Buono 
Strahlentherapie 1937, 58, 251 

Roentgen therapy offers the best results in the treat- 
ment of poliomyelitis in children Less benefit may be 
expected in the same disease in adults, in multiple 
sclerosis, both the acute and chrome type An analysis 
of the literature shows that the technic of irradiation, 
the quality and quantity of the rays used has no funda- 
mental effect on the end-result since successful treat- 
ment has been reported by various authors using en- 
tirely different technics The author could not find any 
reports regarding radiation injuries of the spinal cord 
even following the application of large doses in young 
individuals 

Ernst A Pohlb M D Ph D 


THE STOMACH 

Hernia of the Cardta of the Stomach M Jerz.v 
Glass Arch d mal dc 1 app digestif, 1937, 27, 
266-271 

The author describes the clinical and roentgenologic 
findings of a case of esophageal hiatus henna in which 
he believes the condition is due to rachitic and emphy 
sematous deformity of the thorax, causing distention of 
the esophageal hiatus and relaxation of the cardiac 
sphincters 

S Richard Beattx M D 


Gastnc Lesions Simulating Cancer R Savignac 
Arch d mal de l’app digestif March 1937, 27, 
233-347 

In a discussion of the differential diagnosis between 
gastnc ulcer and carcinoma the author presents three 
cases in which the roentgenologic studies indicated the 
presence of cancer but in which the correct diagnoses 
were, respectively, alcoholic gastritis, old gastric ulcer 
with adhesions to the anterior abdominal wall, and a 
prepylonc ulcer In each case despite the roentgeno- 
logic findings the clinical course did not confirm the 
impression of malignancy 

S Richard Beatti, M D 


Experimental Observations in Gastnc Ptosis L 
Gleuc Rambal Bull et Mem Soc Radiol Mfid de 
France, January 1937, 25, 66-70 


Consideration of the anatomy of the stomach and 
duodenum makes it evident that there is but one point 
of fixation or suspension for the stomach, this is at 
the cardia, where the stomach is supported by the 
esophagus, and by direct attachment of the fundus to 
the diaphragm 

The stomach rests on the mesocolon as on a shelf 
When the colon is filled it rises m the abdomen due to 
the fact that the mesocolon and the small intestinal 
cods prevent motion in anj other direction This has 
been observed by roentgenologic study of the banum- 
or an- filled colon, with the patient upright 

Consequently gastroptosis is, in the vast majority 
of cases, determined by coloptosis, and gastropexy is, 
for this reason, an illogical procedure, 

S Richard Beatty, M D 


Certain Radiologic Aspects of Cancer of the Stomach 
A Gutmann and Penstiany Bull etMfim Soc Radiol 
Mfid de France, January ( 1937, 25, 5-9 
In addition to the usual radiologic appearance of 
cancerous lesions of the stomach, two forms are fre- 
quently seen which are always highly suspicious, if 
not diagnostic of cancer a large triangular mche 
without a break in the outline often missed because it 
appears to form part of the normal profile of the stomach 
shadow and another lesion, in the form of a deep 
pocket with stiff, straight sides and with a base that 
may or may not have a niche These lesions are to be 
regarded as possibly cancerous and excised or followed 
closely by the radiologist during the course of therapy 
S Richard Beatty, M D 


THE THYROID 

Experimental Hyperthyroidism and its Treatment by 
Roentgen Rays A Jugenburg and B Schlepakow 
Strahlentherapie, 1937, 59, 60 

The authors undertook an investigation to determine 
the mechanism of the therapeutic effect of roentgen 
rays in Basedow’s disease Dogs were given thyreoh- 
nn (by mouth) in order to produce the symptoms of 
hyperthyroidism The animals that received treat- 
ment were irradiated according to the following technic 
180 kv, 05mm Zn + 3 mm Al, 23 cm FSD,0x8 
sq cm field, 360 r given three tunes at intervals of 
from six to seven days A total of 10 dogs were used in 
the study Careful observations were made of the be- 
havior of the animals, their appetite function of the 
gastro-intestinal tract pulse, weight, iodine content of 
the blood, and basal metabolic rate Further studies 
included the so-called Reid-Hunt reaction on mice and 
the effect of the blood of the dogs on the metamorphosis 
of larva- of frogs Under the influence of the drugs the 
dogs developed typical thyrotoxic symptoms m the 
course of three months The first effect of radiation 
was seen in a drop of the basal metabolic rate, an in- 
crease in the body weight, and a return of the iodine 
content of the blood to normal values After a period 
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of from four to five months the dogs were failed by 
means of chloroform and the thyroids studied histoiogi 
cally A comparison of the control animals, the umr- 
radiated and irradiated thyrotoxic dogs, showed that 
the glands of the control animals were the smallest, 
the irradiated animals had glands of about the same size 
as the untreated controls, and the umrradiated hy per- 
thyrotoxic animals had the largest and heaviest thy- 
roids The histologic examination corresponded to 
the macroscopic appearance, the thyrotoxic unirradi- 
ated dogs had thyroids showing the typical picture of 
Basedow's struma 

After an analysis of their findings the authors con- 
clude that the beneficial effect of roentgen rays in thy- 
rotoxicosis cannot be due to a direct effect on the thy- 
roid tissue but muse be explained by an action on the 
vegetative nervous system 

Ernst A Pohle, M D , Ph D 

TUBERCULOSIS, PULMONARY 

Intrapleural Pneumolysis in Closing Tuberculous 
Cavitation George L Stivers Jour Am Med Assn , 
Jan 10, 1937, 108, 170-170 

The closure of a tuberculous cavitation by the elimi- 
nation of pleuropulmonary adhesions necessitates a 
complete study of the intrathoracic caeity by intra- 
pleural thorascopy Thorascopy visualizes the contents 
of the pneumothorax cavity m the living subject and 
defines the anatomy of the lung and chest wall with a 
richness of true color that is distinctive 

The average results of compression in 100 cases of 
artificial pneumothorax in which some degree of collapse 
was obtained arc considered A complete collapse was 
established m approximately ten of these 100 cases A 
selective collapse of the diseased area giving satisfactory 
results was attained in another ten cases As a result 
of pleural adhesions that united the lung and chest wall 
80 cases remained m which lung collapse was ineffectual 
Of these 80 cases, 20 were classified os a group in which 
by continuous cautious pneumothorax therapy, a 
satisfactory partial collapse was brought about 
Another 20 cases showed by roentgenologic examination 
that the pathologic process was so far advanced or so 
complicated that therapeutic pneumothorax was given 
only to prolong life. 

Forty cases remained in which pleuropulmonary ad- 
hesions constituted mechanical obstructions that pro- 
hibited, even with the most careful pneumothorax 
technic, a satisfactory closure of cavitation These pa- 
tients were referred to the thoracic surgeon as possible 
subjects for intrapleural pneumolysis About 15 of 
these cases were deducted for various prohibitne 
reasons Among these were the presence of large fan- 
shaped large round or interlocking adhesions shown 
on the x ray films cavity prolongation into the ad- 
hesion, some purulent exudate, extensive contralateral 
pulmonary disease, very flexible mediastinum, or some 
other serious complication rendering them unsuitable 
for intrapleural pneumolysis There were othtr cases 
found mpracticable at the tune of operation after the 


thorascope had been introduced into the chest cavity 
(13 per cent of those accepted for operation), due to the 
presence of blood vessels, lung tissue, orcaseous mate 
rial in the adhesions 

Only 22 patients of the original 100 taking pneumo- 
thorax appeared to be appropriate subjects for wtra 
pleural pneumolysis 

Charles G Sutherland, M B (Tor) 


TUMORS (DIAGNOSIS) 

Pre-operative Diagnosis in Malignant Tumois. R. 
Huguenm Lc Cancer 1935 12, 203-212 
The variety of modifications m neoplastic lesions and 
alterations in neighboring tissues produced by their 
presence make available methods of diagnosis not ex 
eluding the histologic technics uncertain. A single 
fragment of tissue removed at biopsy, may include 
only benign or inflammatory tissue adjacent to the 
actual malignancy and lead to an erroneous diagnosis 
It is imperative that several fragments from different 
parts of a suspected region be examined During thy- 
roidectomy or mnmmectomy for instance, repeated 
examinations from several fields furnish the only com 
plete diagnosis of the lesion its extent and variety 
Following this plan one obtains information valuable, 
not only in guiding the extent of the operation, but in 
planning future therapy 

Tronsillumination of the breast preceding operation 
will allow one to mark down the zones from which frag 
ments are to be removed for study as opacities of vary 
mg degrees are noted 

S Richard Beatty M D 


The Pre-operatiie Visualization of Breast Tumors. 
N Frederick Hichen R. Russel! Best, Charles F Moon, 
and T Tennyson Hams Jour Am Med Assn March 
13 1937 108, 8W-S67 

Tumors of the breast can be visualized s n situ by 
contrast roentgenographic studies The neoplasms are 
rendered visible by outlining them with such contrast 
media as stabilized thorium dioxide sol, hpoiodme 
and air This can be accomplished m one of two ways. 
The first method consists of injecting the milk duets 
with the radiopaque substance and then making 
stereoscopic roentgenograms, which on study reveal 
an accurate anatomic pattern of the injected ductal 
system Similar visualization studies can be made by 
inflating the breast tissues with air 

Mammograms not only locate the offending tumors 
but also determine the degree of involvement. 

Aeromammograms (insufflations of air) are valuable 
m facilitating the diagnosis of breast tumors, particu- 
larly lipomas, fibro-adenomas, simple retention cysts 
and carcino mas They have, however, definite limita- 
tions they do not visualize small papillomas early 
carcinomas small retention cysts or cystic dilatation of 
the milk ducts 
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The combination of ductal injection and the in 
sufflation of air is ideal, for it permits a complete visuali- 
zation of all the structures of the breast 

Charles G Sutherland, M B (Tor ) 


TUMORS (THERAPY) 

The Effect of Roentgen Therapy Applied to Normal 
Sian Areas on Tuberculous Lymphoma H Quastler 
Strahlentherapie, 1937, 58, 688 

The author has tried a method of treatment in pa- 
tients with tuberculous glands consisting of the exposure 
of some normal skin areas on the abdomen or back in 
addition to local treatment over the involved glands 
The ‘ auxiliary radiation,” as he cal ls it, consists of the 
exposure of 20 X 20 cm sq fields anteriorly and pos- 
teriorly twice on four successive days with 70 kv , 0 25 
mm Al, 40 cm F S D , 10 r/min , 200 r per field and 
sitting From two to four days later the involved 
glands are exposed with the same technic and given 
about 75-100 r effective in the diseased tissue Ac- 
cording to his experience, the response to this treat m ent 
is better than with local treatment alone, and although 
he cannot explain the mechanism of this effect, he be- 
lieves that the procedure will improve our results 
Ernst A Pohle, M D , Ph D 


Treatment of Malignancy L Schonbauer Med 
Khmk, Feb 5, 1937, 33, 185-188 (Reprinted by per- 
mission from British Med. Jour , April 10, 1937, p 58 
of Epitome of Current Medical Literature ) 

The author evaluates modem methods of treatment 
of malignant tumors with surgery x-rays, and radium 
bv analyzing in the literature the percentage of success 
ful results achieved in tumors of various parts of the 
body He points out that radiological treatment is of 
value only m malignant tumors of which the parent 
tissue is radiosensitive In this category belong the 
seminomas, folhculomas lymphosarcomas epitheliomas 
and carcinomas All others are radio-insensitive unless 
they are a n aplasic — that is, completely differentiated 
from their parent tissue or through metaplasia con- 
verted into radiosensitive tumors Surgical methods 
alone achieve success in the treatment of tumors of the 
brain (20 per cent), gastro-intestinal tract (30 per cent 
in radical removal), kidneys (25 per cent), bladder (30 
per cent), and corpus uteri (60 per cent) X-ray and 
radium treatment is of more value than operation m 
tumors of the tonsils, thyroid, penis testicle, and bones 
of the extremities Tumors of the skin are successfully 
treated m 95 per cent of cases by any method Cancer 
of the breast can be cured in 100 per cent of early 
cases by operation, but m its later stages irradiation m 
addition to surgery greatly improves the results Com 
bmed surgical and radiological methods better the re- 
sults by 15 per cent in tumors of the bps (72 per cent 
successes by operation alone) , by 50 per cent in those of 
the tongue (15 per cent) and in those of the larynx and 
cervix uteri Tumors of the esophagus gall bladder. 


liver, pancreas, lung, and prostate are at present out- 
side the category of successful results by any method, 
but the author is encouraged by the rapid strides made 
in radiological therapy to think that these and other 
inoperable tumors will eventually be successfully 
treated 


Roentgen Therapy of Mediastinal Tumors, with 
Report of Case of Lymphocytoma M Joly Pans 
M6d , Feb 6, 1937, 1, 131-136 (Reprinted by per- 
mission from British Med Jour, May 8, 1937, p 75 
of Epitome of Current Medical Literature ) 

The author discusses the different types of medias- 
tinal tumors and their treatment by x-rays The 
most common mediastinal tumors are lymphosarcomas 
They grow rapidly and soon invade the lungs, and 
they may also mvade the pleura and pericardium 
They may cause compression of the aorta, the large 
veins, or of the recurrent laryngeal, vagus, or phrenic 
nerves These tumors are very radiosensitive The 
author advises four fields for irradiation, namely, an 
anterior, two lateral, and a posterior field He recom- 
mends the use of a deep therapy of 180 to 200 kilovolts, 
filtered through 0 5 mm of copper with 1 mm of 
aluminium, and large fields of about 15 by 15 cm 
Wherever possible the first treatment should aim at the 
administration of 750 r to the tumor itself at the first 
sittings This, however, may give rise to a severe 
reaction In cases with considerable dyspnea it is 
therefore preferable to start the treatment with 625 r 
applied to the anterior field If no severe reaction 
follows further doses of 625 r may be given daily to 
successive fields until each field has had a total of 
3,500 r In resistant cases the filtration may be in- 
creased to 1 mm of copper and the total dose for each 
field to 4,500 r Diuretics laxatives and daily warm 
baths are useful during the course of treatment 


A Case of Mahgnant Intracranial Tumor Reduced 
by Roentgen Therapy A Lambadandis Strahlen- 
therapie, 1937, 59, 175 

The author saw a patient with a tumor m the parietal 
bone which he diagnosed from the roentgenogram as 
giant-cell or malignant sarcoma ” He gave the pa- 
tient two series of roentgen-ray treatments one in June 
and July (16 sittings of 45 minutes each), the second 
senes in October (20 sittings of 60 minutes each), and 
applied a total dose of 8,600 r at the rate of 4 r/min 
The tumor responded promptly to the treatment and 
after three years the patient was still free from recur- 
rence 

Ernst A Pohle, M D , Ph D 


Senous Complications Encountered during Treat- 
ment of Carcinoma of the Uterine Cervix. Harry H 

Bowmg and Robert E Fncke Am Jour Roentgenol 

and Rad Ther , October, 1936, 36, 490-497 
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Of 641 patients referred for radiation therapy of 
carcinoma of the uterine cervix in the years 1030-1034, 
91 per cent (495 patients) were accepted for treatment 
The number and severity of complications following 
radiation therapy of cervical cancer depend largely upon 
the extent of the malignanc} and upon the patient’s 
general health Unfortunately the vast majority of the 
cases treated were in the inoperable (Stages 111 and 
IV) group When the growth is too extensive for 
possible cure or when distinct metastases are demon- 
strated or when the patient s general health is impaired, 
limited treatment only is planned In such cases only 
about one third or one fourth of the dosage used in 
complete treatment is administered In spite of careful 
individual planning of the radiation dosage, 5 0 per 
cent of 405 cases treated, developed major complica- 
tions, with death ensuing in 1 2 per cent of the cases 
These complications arc not to be considered the result 
of the treatment so much as the result of the acute in 
flammatory processes and infections which accompany 
malignancy By dixiding the radium doses, many of 
the common major complications such as pelvic cellu 
litis and hydronephrosis may be forestalled 

J E Habbe M D 


Clinical Results and Histologic Changes following 
the Radiation Treatment of Cancer of the Corpus 
Uteri A N Ameson Am Jour Roentgenol and 
Rad Tlier October, 1030 36, 401-475 

Pre operative roentgen treatment of corpus cancer 
appears to definitely enhance the results of surgery 
whereas post-operatne treatment only appears less 
valuable The combined use of radium and the \ raj, 
gixcn before operation, probably accounts for the un- 
proved end results Hjstercctomy alone produced 
better results in the author s cases than irradiation 
alone in the technically operable cases although m 
patients which Grade III tumors, irradiation alone 
(radium plus \ rajs) gave better results than operation 
only 

If operation is decided against a course of external 
irradiation by divided dose technic should be admin 
istered first, to be followed by the insertion of radium 
A full course of \ rays requires about 1 500 r to each 
of six fields and 3,500-4 000 mg -hr of radium is the 
required dose of radium for a uterus of average length 


If hysterectomy is to be performed, pre-operative 
irradiation is advocated in every ins tanc e, but the 
technic is changed to single exposures to each pelvic 
field, following which radium is also used routinely 

Age, plus complicating additional conditions may 
make a technically operable ease seem better treated 
by irradiation only 

I rani histologic studies earned out following irradi 
ation the writer concludes that from five to tea thresh 
old erythema doses must be delivered to every part 
of the tumor to produce pennanent sterilization of all 
tumor cells 

J E Habbe, M D 

VON RECKLINGHAUSEN'S DISEASE 

Study of von Recklinghausen’s Disease. Y Hiraga 
Jap Jour Derma t and Urol , Jan 30, 1937, 41, 1-6 
(Repnnted by permission from Bntish Med Jour, 
May 15 1937, p 77 of Epitome of Current Medical 
Literature ) 

The author describes his findings in 12 eases of von 
Recklinghausen s disease Only one case showed the 
cardinal symptoms of skin and nerve tumors and large 
and small pigmented patches One ease occurred in a 
girl of 13 In two cases there were anomalies of hair 
and bone, and in eight the condition was found w 
other members of the family In eight cases the slan 
was thickened and abnormally elastic in those parts 
affected bj pigmentation and tumor formation The 
most common changes in the cerebrospinal fluid were 
an abnormal globulin reaction protein increase, and 
usually lymphocj tosis The fluid pressure was almost 
always raised In four cases Hiraga obtained an 
encephalogram, one of which was normal, but in the 
remainder there was evidence of enlargement of the 
ventricles and the subarachnoid space Nine cases in 
which the ear was examined all showed some abnor 
mality In six cases in which the vegetative nervous 
sj stem was examined no etiological relation between it 
and the disease could be demonstrated Hiraga found 
sudanophil cells which are the phagocytes derived 
from the tumor cells in eight cases He irradiated the 
spine in two cases with the hope of affecting the skin 
tumors, but without any beneficial result Hiraga 
believes von Recklinghausen s disease to be an heredi- 
tary anoniaJy in the same sense as a nevus 
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TRAUMATIC RETROPERITONEAL RUPTURE OF THE DUODENUM 

DESCRIPTION OF A VALUABLE ROENTGEN OBSERVATION IN ITS RECOGNITION 
By LOUIS SPERLING, M D , and LEO G RIGLER, M D , Minneapolis, Minn 
From the Departments of Surgery and Radiology of the University of Minnesota 


T ^^HE duodenum, being protected by the 
liver, colon, transverse mesocolon, the 
mesenteric root, and the lower thorax, 
is but rarely ruptured by blunt traumatism 
of the abdominal wall However, when the 
trauma is severe, the fact that the duo- 
denum is fixed to the rigid spinal column 
favors its rupture Only the uppermost 
first portion of the duodenum possesses a 
complete peritoneal covering The second 
and third portions are covered by peri- 
toneum on their anterior aspect only 
Hence the anatomic classification of retro- 
peritoneal and mtrapentoneal duodenal 
rupture 

In 1S95 Petty estimated the number of 
traumatic duodenal ruptures at 5 per cent 
of the injuries of the gastro-intestmal canal 
In 1907 Hertle estimated its occurrence at 
about 10 per cent Counseller, at a more 
recent date, also stated that the duodenum 
is involved m about 10 per cent of all cases 
of traumatic rupture of the bowel In 
1922 Furtwaengler gathered 118 cases 
The incidence of duodenal rupture no 
doubt has increased tremendously with the 
increasing incidence of automobile acci- 
dents 

1 he prognosis is, generally speaking, bad 
Furtwaengler observed 14 recoveries in 11S 
cases (11 per cent) Schumacher, m 1910 
estimated the mortality to be 90 per cent’ 
Berry and Gmseppj (190S) reported a mor- 


tality of 87 2 per cent in a senes of 132 
cases of traumatic perforation of the intes- 
tine Of 23 cases of duodenal rupture re- 
ported by them, three were retroperitoneal 
Schumacher collected 91 cases of subcuta- 
neous rupture of the duodenum, 23 of 
them retropentoneal In 14 of 29 cases 
collected by Soderlund the site of the per- 
foration was not discovered at the tune of 
the operation In 15 of the cases reported 
by Berry and Gmseppi the site of rupture 
was not found at operation 
Because this senous complication may be 
overlooked even at operation, emphasis 
must be laid on any helpful symptom or 
sign which might give a due to the correct 
diagnosis Hams has emphasized that m 
retropentoneal rupture of the duodenum, 
crepitation of the retropentoneal tissues is 
found Butler and Carlson report a case 
in which gas could be palpated in the pelvic 
tissues on rectal examination They add 
that, on making an abdominal incision, 
when gas or air is found between the pen- 
toneum and the transversalis fascia in a pa- 
tient who has suffered abdominal injury 
retropentoneal rupture of a hollow viscus 
should be suspected They also call atten- 
tion to severe testicular pain which mav 
occur, this they attnbute to lmtation of 
the testicular nerves by bile and duodenal 
juices w the retropentoneal space 
So far as we can determine, there have 
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been no ease reports in the literature in 
which the diagnosis was made largely by 
roentgen examination In recent years 


between the liver and the lateral abdomi- 
nal wail Furthermore, an antero-postenor 
nlm of the abdomen with the patient supine 



Fig I Roentgenogram of abdomen 24 hours after injur} Gas collected about 
right kidney right psoas muscle and retrocecal region is shoivn (arrows) Note 
bubble like character of shadows characteristic of emphysema of tissues rather 
than free gas 


roentgen examination of the abdomen in all 
patients suspected of having a perforation 
of a hollow viscus has been generally adop- 
ted In this clinic films made with the pa- 
tient upright are usually obtained to demon- 
strate free gas in the peritoneal cavity, 
the gas should extend beneath the dia- 
phragms and be delineated in this position 
In addition, postero-antenor roentgeno- 
grams with the patient lying on the left side 
are made to demonstrate, if possible, gas 


is obtained to determine the presence of gas 
m the intestine and its distribution 

We wish to report a case of retroperi- 
toneal rupture of the duodenum in which, 
because of the routine procedure outlined 
above, the diagnosis was made by the roent- 
gen observation of gas about the right kid- 
ney Recovery occurred under a regime of 
conservative therapy without operation 
Case 1 R R , a boy, aged 19, was ad- 
mitted to the hospital on May IS, 1934, 
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with the history of having been kicked in 
the mid-epigastrium by a horse 20 hours be- 
fore admission He had been thrown to 
the ground and was unable to stand The 
patient suffered sudden excruciating ab- 
dominal pain which became progressively 
worse He vomited several t im es There 
was severe hematemesis on the morning of 
admission Dysuna but no hematuria was 
present 

On examination 20 horns after injury the 
patient was not in shock The blood pres- 
sure was 124/SO mm Hg, temperature 
100 4 degrees, pulse 100 and of good qual- 
ity The head and neck were essentially 
negative, and the chest was clear There 
was marked tenderness and rigidity of the 
upper abdomen, more marked on the right 
Rebound tenderness was present There 
was tenderness in the right lumbar region 
On rectal examination there was tenderness 
high on the right 

Laboratory Findings — Hemoglobm, 100 
percent, leukocytes, 14,900, neutrophiles, 
S9 per cent Blood, Group 2 Urine, 
numerous white blood cells in sediment 
Roentgenograms of the abdomen, made 
with the patient in the erect posture, did 
not reveal the presence of gas under the dia- 
phragm There was some separation of 
the liver edge from the lateral abdominal 
wall This was attributed to the presence 
of intrapentoneal hemorrhage, most likely 
from the hver A large amount of gas was 
seen accumulated about the right kidney 
and this was interpreted as representing an 
emphysema of the retroperitoneal tissue 
(Fig 1) This was m the form of bubbles 
and stnations as would be expected with 
air m the tissue, but not free in any cavity 
The gas did not change m position with 
shifting of the patient A diagnosis of 
retroperitoneal rupture of the duodenum 
was made Because of the long history (20 
hours) and because rupture of an intrapen- 
toneal hollow viscus could be ruled out (no 
free gas in the pentoneal cavity), conserva- 
tive therapy was instituted There ap- 
peared to be no mcrease m the gas outside 
the bowel as indicated by another postero- 
antenor scout film of the abdomen made 


some hours after the institution of suction, 
which finding seemed to justify continuance 
of conservative treatment Heat was ap- 



Fig 2 Roentgenogram of stomach and duo- 
denum with barium meal five months after recov- 
ery showing deformity of second portion of duodenum 
(arrow) incident to healing of rupture 


plied to the abdomen, and fluids were given 
para-orally The patient was carefully ob- 
served for evidence of further bleeding 
The general condition remained good By 
the third day the temperature had risen to 
103 degrees, and then gradually it sub- 
sided to normal An adequate fluid intake 
— 3,000 to 5,000 c c daily — was assured by 
intravenous and subcutaneous administra- 
tion of 5 per cent glucose in normal saline 
solution Duodenal suction siphonage was 
instituted with nasal tube, and the fluid 
drainage was restored to the patient by 
proctoclysis 

Duodenal suction siphonage was discon- 
tinued on the tenth day after admission 
The patient was gradually put on a full diet 
He was up and about on the twelfth day, 
and was discharged 13 days after admis- 
sion Roentgen examinations three days 
and six days after admission showed a dimi- 
nution of the amount of air surrounding 
the kidney An examination three weeks 
following the injury revealed only a very 
small amount of gas present about the 
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lower pole of the right kidney The kidney 
outline was normal Later, roentgen ex- 
amination of the stomach and duodenum 
with the banum meal revealed a marked 
irregularity of the second portion of the 
duodenum, due, no doubt, to the scar from 
the perforation (Fig 2) 

COMMENT 

The presence of gas in the retroperi- 
toneal tissues could occur in only three 
ways by artificial introduction, by an in- 
fection with a gas-forming organism, and 
by rupture of a hollow viscus which has a 
retroperitoneal course It was obviously 
unnecessary to consider the first possibil- 
ity The absence of an external wound 
made the second possibility extremely im- 
probable The clear history of trauma, 
the symptomatology which suggested a 
ruptured viscus, the absence of free gas m 
the peritoneal cavity as shown by roentgen 
examination all pointed clearly to rupture 
of a viscus into the retroperitoneal tissues 
about the kidney The presence of the 
gas on the right side only, in exactly the 
position in which the second portion of 
the duodenum extends retropentoneally, 
strongly suggests a rupture of this segment 
of the bowel That a retroperitoneal por- 
tion of the ascending colon may have been 
the source of the gas escape cannot be posi- 
tively excluded, but yet remains unlikely 
in view of the subsequent finding of the de- 
formity m the duodenum -The location of 
the initial injury is also much m favor of 
duodenal rupture The gradual absorption 


of the gas and the characteristic deformity 
of the duodenum, observed later on roent- 
gen examination, clearly confirm the orig- 
inal diagnosis This case demonstrates a 
roentgen sign of perforation of the duo- 
denum which may be of great value in the 
early diagnosis of this condition 

SUMMARY 

A case of retroperitoneal rupture of the 
duodenum diagnosed by roentgen examina- 
tion, with spontaneous recovery, is re- 
ported 

Attention is directed to the value of the 
roentgen finding, of emphysema of the pen- 
renal tissues, as a helpful diagnostic sign of 
retroperitoneal rupture of a hollow viscus 
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LUNG CANCER PRODUCING THE SYMPTOMATOLOGY 
SUPERIOR PULMONARY SULCUS TUMOR 


OF 


REPORT OF A CASE 


By HAROLD W JACOX, M D , and MARGARET R BAKER, M D , Pittsburgh 

From the Department of Radiation Therapy and the Institute of Pathology 
of the Western Pennsylvania Hospital 


im M ALIGNANT tumors of the pulmo- 
ilwWm nar Y a P ex an( i thoracic inlet have 
™ ™ been studied intensively within the 
last five years Opportunity to examine 
autopsy material from a case with the symp- 
tomatology, clinical and roentgenographic 
findin gs of superior pulmonary sulcus tumor 
confirms the belief that this tumor arose 
from the mucosa of the terminal bronchi- 
oles m the apex of the lung The cluneal 
features of this condition are entirely differ- 
ent from those of carcinoma arising m a 
large bronchus of the upper lobe, probably 
because of location and mode of spread 

CASE REPORT 

A steel worker, 46 years of age, white, 
was admitted to the Western Pennsylvania 
Hospital, March 8, 1937, complaining of 
cough, hemoptysis, and pain m the right 
upper chest and arm His health had been 
good until six years previously, at which 
time he suffered a “nervous breakdown ” 
While working m a mill he fainted and was 
carried home, where he remained for six 
weeks He was told he had low blood pres- 
sure but was permitted to return to work and 
was in good health until September, 1936 
In September he began to cough fre- 
quently and raise bloody sputum Shortly 
afterward he developed pain m the right 
clavicular region which radiated down the 
arm to the elbow These symptoms be- 
came progressively worse, the cough had 
been especially severe the last two weeks 
before admission, and the pain had radiated 
down to the hand since January, 1937 
This pam was so severe that it interfered 
with his sleep, made it difficult for him to 
use his right hand, and was not relieved by 
narcotics He had lost some weight, but 


complamed of no dyspnea He was referred 
from a tuberculosis sanatorium where he 
had remamed three weeks 

The past and family histones were irrele- 
vant 

Upon examination the patient appeared 
emaciated, cachectic, and very weak 
Horner’s syndrome was present on the nght 
presenting a ptosis of the lid and contrac- 
tion of the pupil The nght eye reacted 
sluggishly to hght, the left appeared normal 
The antenor cervical lymph nodes were 
palpable bilaterally There was fullness 
and tenderness of the nght supra- and m- 
fraclavicular fossae, with a hard, fixed 
mass The superficial veins of the nght 
upper chest and neck were dilated The 
upper nght chest showed diminished excur- 
sion and dullness to the level of the third 
nb antenorly Breath sounds were ab- 
sent m the apex, and there was bronchial 
breathing m the first and second mterspaces 
antenorly No r&les were heard, and the 
rest of the nght lung appeared hyper-reso- 
nant with exaggerated breath sounds The 
left lung seemed normal Definite club- 
bing of the fingers was noted, and there were 
palpable lymph glands m the nght axilla 
There was muscular wasting of the arms 
and forearms, worse on the nght The 
systohe blood pressure was 9S, the diastohe 
66 No sputum could be obtained for ex- 
amination Urinalysis showed a 1 plus al- 
bumen, 12 to 15 white blood cells per high 
power field, and occasional granular casts 
The hemoglobm was SO per cent, the red 
blood cell count was 4,000,000, and the 
white blood cell count was 22,000 per cubic 
millimeter The differential count was 
polynuclear cells S3 per cent, small lym- 
phocytes 9 per cent, large lymphocytes 




r«; i-/t Fig 1 b 

I ig 1-4 Chest, bedside examination showing advanced lesion in the nght ape\ Note infiltration and 
cavitation at loner border of mass 

Fig 1-B Shoulder demonstrating densitj m ape\ and neck with destruction of the right first two ribs 
and vertebra 


9 per cent, transitional cells 5 per cent, 
myelocytes 2 per cent Blood chemistry 
showed a non-protein nitrogen of 53 ragm 
per 100 cc (normal value 26-40), creati- 
nine and sugar within normal limits The 
blood Kahn reaction was negative 

X-ray examination of the chest upon ad- 
mission revealed a soft tissue tumor and 
cavitation in the nght upper lobe, with 
destruction of the posterior portion of the 
first and second nbs and some erosion of the 
transverse processes of the nght vertebral 
border There was no involvement of the 
scapula or clavicle A diagnosis of supe- 
rior pulmonary sulcus tumor was made 

(Fig 1) 

The Tumor Clinic recommended surgi- 
cal measures for the relief of pam, since 
radiation therapy probably would not con- 
trol the symptoms Consequently, a high 
left cervical (third) chordotomy and nght 


fifth, sixth, and seventh cervical rhizoto- 
mies were performed At operation there 
was a thin layer of grayish, lobulated soft 
tissue which appeared to be tumor tissue, 
outside the dura at the lower end of the 
wound During the post-operative course 
the patient suffered considerable pam and 
grew steadily weaker He died one month 
after admission, or seven months after the 
onset of the disease Necropsy was per- 
formed six hours after death 
Necropsy (A -99) Gross Anatomy — The 
body was that of a well developed, emaci- 
ated, white male 46 years of age, 170 cm 
long There was a marked fullness of 
the neck above the lateral half of the nght 
clavicle and a firm, nodular mass about 4 
cm in diameter could be palpated in this 
position It seemed to anse from beneath 
the clavicle as the lower margin could not 
be identified The chest and abdomen 
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showed no abnormalities There were de- 
cubitus ulcers posteriorly over the right 
shoulder and buttock 

The upper lobe of the right lung appeared 
greatly enlarged, occupying nearly two- 
thirds of the right chest cavity This in- 
crease in size was due to a globular mass 10 
cm in diameter situated in the apex; and 
smoothly continuous with the rest of the 
upper lobe The entire external surface of 
the lung, including the apical enlargement, 
was smooth and grayish-black The lower 
lobe was bound to the chest wall laterally 
and posteriorly by fibrous adhesions, while 
the mass m the upper lobe was so tightly 
adherent over its entire posterior surface 
that it could be removed only by sharp 
dissection (Fig 2) 

The upper lobe, exclusive of the globular 
enlargement, was almost normal m size, 
measuring 5 X 13 X 16 cm Crepitancy was 
elicited throughout the upper lobe except 
in the region of the mass, which was ex- 
ceedingly firm and tense The cut surface 
of the latter revealed a rounded, sharply 
defined, non-encapsulated mass of soft, 
exceedingly fnable, shghtly granular tissue 
which varied m color from white to yellow- 
lsh-white The pure white areas were of an 
almost homogeneous smoothness, while the 
yellowish- white portions were usually finely 
granular A few very soft, degenerated, 
brownish-pink areas were also present 
Anteriorly and on both sides this mass 
was surrounded by a paper-thin envelope 
of lung tissue Posteriorly, it was adher- 
ent to the nbs and had invaded and de- 
stroyed the first three ribs for a distance of 
two or three centimeters from the vertebral 
border laterward and had also produced 
slight roughening of the sides of the corres- 
ponding vertebrae Superiorly, it was con- 
tinuous with the nodular mass palpable 
above the clavicle (The latter was not re- 
moved due to restrictions in the autopsy 
permission ) Infenorly, the edge of the 
white tissue was rounded and sharply de- 
limited from the adjoining lung A me- 
dium sized bronchus entered the mass 
through the inferior border, but ended 
blindly almost immediately 



Fig 2 Right lung showing apical tumor 
(light colored portion) Tumor is ragged and 
collapsed due to difficulty of removal 

The cut surface of the rest of the upper 
lobe was dry and gray, that of the lower 
and middle lobes was reddish-gray and 
moist, with a few small, shghtly raised 
yellow foci of bronchopneumonia There 
was no lesion of the left lung The other 
organs were normal except for an acute 
splenitis No metastases were found 
'Microscopic Anatomy — The mass at the 
right apex was composed of irregular islands 
of epithelial cells separated by a scanty 
amount of stroma The cell masses varied 
greatly in size and shape, but the majority 
were quite large, frequently being long and 
winding, so that a papillary structure was 
simulated In a few areas these epithelial 
islands were made up largely of prickle cells 
and usually contained an epithehal pearl in 
the center In the majority of the sections, 
however, prickle cells and epithehal pearls 
were absent and the cells varied from 
polygonal to spindle in shape, the larger cells 
being found m the center of the islands 
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Pig 3 A (.upper) Lou poncr view of typical 
microscopic (id d ( X 100) 

Tig 3 B (lower) High power of same (X 500) 
Note the marted cellular variation and giant 
nuclei 

The individual cells varied greatly in 
size and shape, but were usually large with 
pale cytoplasm and large vesicular nuclei 
The latter were frequently multdobed, the 
number of lobes varying from two to ten 
Enormous, bizarre, hyperchromatic nuclei 
were very common and formed the most 
prominent feature of the sections Mitotic 
figures were numerous m all areas (Fig 3) 
Diagnosis — Squamous-cell carcinoma, 

originating m the apex of the right lung, 
and invading the nbs, vertebra, and soft 
tissues of the neck 

COMMENT 

The treatment of malignant tumors of 
the pulmonary apex and thoracic inlet is 
notoriously unsatisfactory The progno- 


sis is hopeless, and satisfactory palliation 
is difficult to obtain The characteristic 
pam can be relieved sometimes by physical 
therapeutic measures or alcohol injection, 
but the relief even with intensive roentgen 
therapy is usually only temporary In our 
patient, although the disease was so far ad- 
vanced, enough relief from the terrific pam 
resulted to justify ehordotomy and rhi 
zotomy 

Opinion regarding the origin of these 
tumors vanes widely A large proportion 
of so-called supenor pulmonary sulcus tu 
mors appear to be lung carcinoma, often 
of the squamous-cell type But in our 
case and m other reported cases it is diffi- 
cult to explain why a tumor originating in 
the apex of the lung should show such ex- 
tensive involvement of the nbs, vertebra, 
and soft tissues of the neck, when a large 
portion of the upper lobe of the lung is en- 
tirely umnvolved On the other hand, it 
is unlikely that a tumor ongmatmg in the 
neck would invade the apex of the lung so 
consistently 

However, thus same general location 
could be the site of tumors arising in struc- 
tures of the neck, such as sympathetic gang- 
ha, or persistent branchial cleft tissue 
Perhaps firm apical adhesions would tend 
to facilitate extension to the lung The 
clear-cut symptomatology and clinical and 
roentgenographic findings of supenor pul- 
monary sulcus tumors would, therefore, 
seem to be related more to the location of 
the tumors than to any uniform histogene- 
sis In this connection, however, it must 
be remembered that the appearance of lung 
carcinomas may be exceedingly diverse, 
and undifferentiated carcinomas may simu- 
late other types of neoplasm 
In our case about two-thirds of the tumor 
was mtrathoracic and definitely encapsu- 
lated by lung tissue except postenorly A 
bronchus was traced into the tumor mass 
There seems to be no reasonable doubt that 
it arose in the lung 

SUMMARY 

1 A case of primary carcinoma of the 
lung occurring m the apex, which supports 
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the view that “superior pulmonary sulcus 
tumors” are primary carcinomas of the 
lung, is described 

2 Superior pulmonary sulcus tumor is 
not a new specific pathologic entity among 
intrathoracic neoplasms, but the symptoms 
and signs may be caused by various tumors 
ansmg near the thoracic inlet 

3 Surgical measures for the rehef of 
pain offer valuable palliation in some cases 
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DEMONSTRATION OF GAMMA RADIATION FROM LIVING PATIENT 
FOLLOWING THOROTRAST INJECTION 1 

By ROBERT B TAFT, MD, BS, MA, FACR, Charleston, S C 


S INCE the introduction of thorotrast 
several years ago, it has been well re- 
ceived by the profession for the pur- 
pose of intravenous injection as a contrast 
medium to delineate the liver and spleen 
on the radiograph, but as thorium is one 
of the more radio-actne elements, the 
question naturally arose as to the prob- 
ability of its radiation doing damage to 
the reticulo-endothehal system after many 
years of bombardment 


I believe that I have definitely shown 
that the radio-activity from this prepara- 
tion is well within, the limits of danger 
The Geiger Counter (1) has opened great 
possibilities m the measurement of small 
quantities of radiation Perhaps it is no 
exaggeration to say that it does the same 
thing for the radiologist that the micro- 
scope does for the biologist Briefly, it 
consists of a glass tube which is partly 
evacuated and has a cathode charged to a 



Fig 1 The author’s Geiger Counter as used m this work The Locher tube m 
the metal shield can is placed on the body of the patient against the liver Radi- 
ation causes the entrance of an occasional photo-electroa into this tube The 
feeble impulse is amplified by the radio tubes sufficiently to actuate the relay 
which m turn operates the signal light and the mechanical counter 


One writer has dismissed the matter with 
the statement that the radiation is negli- 
gible Others have reached that con- 
clusion by placing the material on a photo- 
graphic film for a few hours, and, when no 
blackening occurred, assuming that the 
human body could not be damaged 


i Presented as a clinic at the Twenty second Annual 
Meeting of the Radiological Society of North America 
at Cincinnati Nov 30-Dec 4 1930 


fairly high potential The anode is con- 
nected to a system of amplifying tubes so 
that the feeble impulse of a photo-electron 
entering the tube becomes sufficiently 
powerful to operate a loud speaker, signal 
light, or mechanical counting device The 
delicacy of this instrument is shown by the 
fact that it responds well to a 10 mg needle 
of radium at a distance of more than one 
hundred feet When a sealed ampule of 
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thorotrast is brought near this instrument, 
the response is immediate and violent 
Realizing that the accurate determina- 
tion of the gamma-ray activity of a dose of 
thorotrast would be of value, I started 
work on the problem A small standard of 
radium was obtained, not anyt hin g com- 
parable to radium needles such as are used 
medically, but a crude radium salt con- 
taining three micrograms of radium ele- 
ment To make this amount intelligible 
to the radiologist who is m the habit of 
dealing with milligrams, it is well to state 
that this standard represents an invest- 
ment of about twenty-four cents This 
standard was compared with the three 
ampules of thorotrast as follows m a 
room where there was no known radio- 
activity and at a time when no x-ray ma- 
chines were m operation, the Geiger Coun- 
ter was allowed to make a base count 
which, of course, mcluded cosmic radiation 
and any small amount of radiation which 
may have emanated from the soil or build- 
ing This count vanes at different locations 
but, once estabhshed, is used as a correction 
factor on the instrument 

Next, the thorotrast is placed on a 
wooden frame along with the counting 
tube, the distance bemg an arbitrary 
one, but one which can be exactly dupli- 
cated Counts are made over a long penod 
of tune so that the average per minute can 
be determined After this, the radium 
standard is placed m the same position 
formerly occupied by the thorotrast and 
its average per mmute count determined 
The base count is subtracted from the 
count on thorotrast and from the count on 
the radium, after which the counts are ar- 
ranged m a proportion with the known 
standard in the micrograms of radium, and 
the unknown value in micrograms of ra- 
dium equivalent of thorotrast solved 
These tests, repeated many times, 
showed that 75 c c of thorotrast gave the 
gamma radiation equivalent to 1 37 micro- 
gram of radium To the radiologist who 
uses a hundred milligrams or more in the 
treatment of diseases, this small amount of 
radium may appear inconsequential, but 


let us consider a moment This much 
radio-active material is put in the human 
body where it remams permanently, the 
association not even bemg terminated, as 
are other human associations, “when death 
do us part ” This is demonstrated by the 
test tube full of white powder which was 
once a human hver, removed at autopsy 
and burned down to white ashes and still 
showing radio-activity Throughout the 
patient’s life, this material would continue 
to radiate the body, not as a surface appli- 
cation of radium but from the inside of the 
cells, where not only the gamma radiation 
which I have demonstrated would be ef- 
fective, but with alpha and beta radiation 
as well Attention is called to the fact that 
thorium gives more alpha radiation m pro- 
portion to its gamma radiation than does 
radium and that the life of thorium m this 
form is so long that it would not appre- 
ciably dimmish m an individual’s lifetime 

The demonstration of radio-activity m 
the liver of a living patient who has pre- 
viously been mjected with thorotrast is a 
rather spectacular one I have been able 
to do this with only a fair degree of ac- 
curacy because the material is so dissemi- 
nated that it is impossible to use the body 
radiation as though it were coming from a 
small mass To arrive at some kind of a 
standard of radiation from which to work, 
I made the “Phantom Liver ” This is a 
hollow wax cast molded on a liver, cut m 
half and the hver removed, the cast sealed 
back together and then filled with 75 c c of 
thorotrast and water m sufficient quantity 
This gave an object the size and shape of 
the hver with the 100 per cent dose 
Counts were made on this and then on the 
body of the patient and a proportion ar- 
rived at 

The final test of the situation came when 
I was able to get an autopsy on a patient 
who died of leukemia about six weeks after 
having been mjected with thorotrast, and 
on whom I had made observations during 
life The hver, when burned to ash so as 
to get it into a small mass, showed ac- 
tivity equivalent to 50 per cent the original 
dose, and the spleen, about 12 per cent 
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Some small amount is lost by excretion and 
the remainder is assumed to be scattered 
throughout the body 
The question which may now be logi- 
cally asked is, what is the basis for as- 
suming that so small an amount of radio- 
active material can be harmful ? The 
answer is obvious to anyone who will take 
the trouble to review the work of Martland 
(2) in the studies of those unfortunate in- 
dividuals who were poisoned by radium 
salts in the dial painting industry In these 
accidents, we had a senes of unintentional 
experunents which will certainly never be 
repeated, but which answered many of the 
questions about radium poisoning 

To summanze very briefly, luo micro- 
grams in the body have produced symp- 
toms of radium poisoning, and fourteen 
micrograms have caused death 

Since this work was first presented, I 
have received a personal communication 


from a physicist (3), stating that he has 
studied a body in which death was caused 
by 1 2 microgram 

With this knowledge on hand, does the 
radiologist, for diagnostic purposes, still 
want to mject the equivalent of 1 37 micro- 
gram radium ? 
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EFFECT OF X-RAYS ON THE OXYGEN CONSUMPTION 
OF EMBRYONIC CELLS 1 

By EDGAR JOHN BOELL, Ph D , MALCOM RAY, M S , and JOSEPH HALL 

BODINE, Ph D , I&iva City 

Zoological Laboratories, State University of Iowa 


^PHAT different tissues and cells re- 
spond to irradiations in various ways 
® seems well established (Packard, 21 , 
Duggar, 7, and others) It is also equally 
well known that radiosensitmty seems in 
some way connected with or dependent 
upon the physiological activity of the cells 
at the time of irradiation as well as upon 
their subsequent history after exposure 
(Duggar, 7, Henshaw and Henshaw, 12, 14, 
Henshaw and Francis, 11, 16, 17, IS, 19, 
Evans, 8, 9, 10, and others) In many in- 
stances, however, conflicting data have 
been reported by different authors working 
on similar materials The exact nature 
of the effects produced upon protoplasm 
by irradiation seems as yet obscure due 
perhaps to the complexity of protoplasm 
itself as well as to the lack of suitably con- 
trolled biological materials and methods 
with which to work 

The present paper is concerned with the 
results of experiments on the effects of x- 
rays on the growth, oxygen intake, oxida- 
tion enzymes, and hatching of the egg and 
embryo of the common grasshopper, Me- 
lanoplus differenhalis Of the many spe- 
cial advantages in the case of this biological 
material, perhaps none is more striking 
than the fact that a naturally occurring 
developmental block takes place m the 
embryo which can be more or less experi- 
mentally controlled so that all physiologi- 
cal conditions from a complete lack of mi- 
tosis, cessation of growth, etc , to a marked 
cellular activity can be easily obtained 
These phenomena have been fully de- 
scribed elsewhere (Bodine, 1, 2, 3) and need 
not be enumerated agam except insofar as 

1 Aided bj a grant from the Committee on Radiation 
of the National Research Council and by the Roche 
feller Foundation fund for Research on the Phjsiology 
of the Cell 


necessary in connection with descriptions 
of individual experiments The particular 
problem to be considered here is the extent 
to which the normal oxygen uptake mecha- 
nism of the embryonic cell is influenced, if 
at all, as the result of x-ray irradiation 

MATERIAL AND METHODS 

Methods of handling eggs and embryos 
were the same as previously pomted out 
(Bodine and Boell, 6) Oxygen determi- 
nations have been carried out in triplicate 
with Warburg manometers at 25° C , using 
some 500-600 eggs and embryos in each 
experiment Inasmuch as the results of 
all experiments are qualitatively similar, 
only typical results will be presented 

The x-ray apparatus was the same as 
that employed in previous investigations 
(Evans, 10) The radiation (130 kv , 5 
ma , and 35 cm distance) was applied in 
one treatment and the amounts were de- 
termined by varying exposure time 

I X-rays on Diapause or Blocked Eggs 
and Embryos — In considering the results 
of the effects of x-rays on the diapause or 
blocked embryo, it is well to keep in mmd 
the facts that in this condition the Oo 
intake is at a minimum, cell division 
(mitosis) is absent, growth does not occur, 
and that this blocked condition is a natu- 
rally occurring phenomenon, inherent in 
the cells of the embryo and quite inde- 
pendent of external temperature for its 
occurrence (See Bodine and Boell, 4, for 
further details ) 

Diapause eggs (exposed to temperature 
of 25 0 C for 56 days from time of laying) 
were divided into two groups One lot 
served as control while the other was x- 
rayed with 2,040 r units (170 r per mm for 
12 mm ) Both were kept at 25 c C and 
samples taken at intervals to determine 
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Some small amount is lost by excretion, and 
the remainder is assumed to be scattered 
throughout the body 
The question which may now be logi- 
cally asked is, what is the basis for as- 
suming that so small an amount of radio- 
active material can be harmful^ The 
answer is obvious to anyone who will take 
the trouble to review the work of Martland 
(2) in the studies of those unfortunate in- 
dividuals who were poisoned by radium 
salts in the dial pamting industry In these 
accidents, we had a senes of unintentional 
experiments which will certainly never be 
repeated, but which answered many of the 
questions about radium poisoning 
To summarize very bnefly, two micro- 
grams in the body have produced symp- 
toms of radium poisoning, and fourteen 
micrograms have caused death 

Since this work was first presented, I 
have received a personal communication 


from a physicist (3), stating that he has 
studied a body in which death was caused 
by 1 2 microgram 

With tins knowledge on hand, does the 
radiologist, for diagnostic purposes, still 
want to inject the equivalent of 1 37 micro 
gram radium ? 
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results of the addition of 3 X 10 -5 M — 
D N C on the Os intake of control and 
rayed blocked embryos five days after the 
exposure to the x-rays 

It would thus seem that the mechanisms 
controlling the O 2 intake of the blocked 
embryo as well as the mechanism stimu- 
lated by the D N C are in no way impaired 
by the dosage of \-ray administered No 
visible morphological changes have been 
detected during the period of the experi- 
ment 

II X-rays on Developing Eggs and Em- 
bryos — Since mitosis, growth, etc , in the 
diapause or blocked embryo are normally 
inhibited by an inherent physiological 
mechanism which is quite independent of 
temperature, it was considered advisable 
to investigate the effects of x-rays on the 
growing or non-blocked embryo both in 
the actively growing and experimentally 
blocked condition By the use of low 
temperature (10° C ) growth and mitosis 
can conveniently be brought to a standstill 
so that it is thus possible to determine the 
irradiation effects on respiration inde- 
pendently from those on growth and de- 
velopment 

In preliminary experiments the following 
procedures were used Developing eggs 
containing embryos of stage No 21 (Slifei, 
22) were divided into two groups One lot 
was kept as control group, the other \- 
raved at room temperature (25-27° C ) 
with 2,040 r units as m the case of diapause 
eggs mentioned above The eggs were 


then kept at 10° C , at which temperature 
development is inhibited 

In some cases, as noted in Table III, 
embryos were dissected out and then rayed 
m buffered Ringer solution The Ringer 
solution was of such a depth (approxi- 
mately 1 mm ) that the embryos were just 
covered by the fluid After raying , they 
were washed m four changes of fresh Ringer 
and respiration measured over a period of 
from two to four hours 

In determining the respiration of the 
above eggs readings were always taken at 
25° C It was soon found that these ex- 
posures to 25° C caused development to 
occur sufficiently to allow the control em- 
bryos to develop from the fifth post-dia- 
pause day stage to the sixth post-diapause 
day stage This is evidenced by a steady 
increase in the respiratory rate of the con- 
trols from 41 9 mm 3 Oj per 100 embryos 
per hour to 54 0 mm 3 0° per 100 embryos 
per hour Some development likewise 
took place in the x-rayed eggs but at a 
slower rate, so that on the fifth day the 
controls and x-rayed individuals were no 
longer morphologically identical Al- 
though, as indicated m Table III, on the 
fifth day the respiration of the x-rayed 
embryos is only S2 per cent of that of the 
controls, this does not indicate a deleteri- 
ous effect of the x-rays on the respiratory 
mechanism primarily for no actual de- 
crease m respuatory rate of the x-rayed 
embryos was observed It rather suggests 
that development may be influenced ivith- 


TABLE III- — OXYGEN UPT VKE OF CONTROL AND DEVELOPING EMBRYOS X-RAYED WITH 
2,049 T -UNITS EMBRYOS DISSECTED FROM X-RAYED EGGS INTO BUFFERED RINGER 
WITH EXCEPTION OF THOSE MARKED BY (*) WHICH WERE RAYED DIRECTLY WHILE SUS- 
PENDED IN SOLUTION EGGS KEPT AT 10° C RESPIRATION DETERMINED OVER A 

THREE- TO FIVE-HOUR PFRIOD AT 25° C 


(mm 1 Oj uptake per 100 


embryos per hour) 

X rayed 


Dajs after 
Rajing No 1 

0* 3S 3 

O' 42 7 

3 4S 7 

5 Ai 0 


Control 


No 2 No 3 
3!) 2 38 3 
41 4 41 5 
48 2 4S 2 
50 0 


Average 

No 

1 

38 

0 

37 

9 

41 

9 

42 

5 

4S 

4 

44 

3 

54 

0 

43 

7 


No 2 No 3 
37 9 40 3 
43 0 42 0 
40 2 4G S 
43 5 45 0 


X rayed as 
Percentage of 
Average Control 
38 7 100 

-12 8 102 

•15 S 95 

44 1 S3 


534 


RADIOLOGY 


their oxygen intake as well as any possible 
morphological changes Respiration was 
determined over a three- to five-hour inter- 
val and results are expressed as mm 3 0« 
uptake per 100 eggs per hour Table I 
gives results of a typical experiment Up- 
on examination of this table it will be noted 


ured From an inspection of Table II it 
will be evident that no significant effects of 
the irradiation on the contained embnos 
are apparent 

Not only is the normal respiration of the 
blocked embryo unaffected by the \ rays 
of the dosages used, but it can also be 


TABLE I ^ OXYGEN UPTAKE OF CONTROL AND DLYPAUSE EGGS X-RAYED WITH 2,040 T 
UNITS (1/0 r UNITS PFR MINUTE TOR 12 MINUTES) RESPIRATION OF EGGS DETER 
MINED OVER THREE- TO FIVE-HOUR INTERVALS AT 25° C THREE MANOMETERS WITH 
CONTROL EGGS THRCC WITH X-RAY'ED EGGS ALL EGGS XFPT AT 25° C 


(mm 1 Oj uptake per 100 eggs per hour) 
Control X rayed 


Dais after 
Raying 

No l 

No 2 

No i 

Average 

No 1 

No 2 

No 3 

Average 

X rayed a 
Percentage 
Control 

1 

11) 4 

9 2 

0 5 

9 7 

10 4 

10 1 

10 0 

10 1 

104 

4 

(> S 

7 1 

0 8 

0 0 

6 S 

7 2 

7 2 

7 1 

103 

7 

(> b 

b 2 

tl 3 

b 4 

7 0 

(> 0 

b 7 

6 6 

103 

10 

(! 2 

3 8 

b b 

6 2 

0 2 

7 S 

7 6 

8 2 

132 

U 

5 U 

5 I 


5 1 

5 2 

5 b 


5 4 

106 


that no appreciable effects of the x-irradia- 
tion on the O. intake of the diapause eggs 
are shown over a period of 12 days after 
the exposure The blocked or diapause 
egg apparently is quite resistant to the 
action of the x-irradiation Such results 
are in agreement with those previously 
reported by Evans (9) 

Inasmuch as it has been previously 
shown that effects on the intact egg are 
not necessarily similar to those on the con- 
tained embryo (Bodine and Boell, 5), ex- 
periments were earned out in which the 
embryos from irradiated diapause eggs 
were removed and their O. intake meas- 


TABLE II — OXYGEN UPTAKE OF CONTROL 
AND DIAPAUSE FMBRYOS X-RAYED WITH 
2,040 r UNITS EMBRYOS DISSECTED FROM 
X-RAYED EGGS INTO RINGER SOLUTION PLUS 
M/100 PHOSPHATE BUFFER, pH 7 0 150 

TO 175 EMBRYOS PER MANOMETER RES- 
PIRATION DETERMINED OVER THREE-HOUR 
INTERVALS 


(mm * Oj uptake per 100 embryos per hour) 


Days 

after 

Raying 

5 

11 


No 

1 

0 3 
5 6 


Control 


No Aver- No 
2 age 1 
6 5 6 4 6 7 
5 2 5 4 5 3 


X rayed 

X-rayed 

as 

Percentage 
No Aver- of 
2 age Control 
7169 108 

5655 102 


shown that the increase in respiration due 
to the addition of 3,5-dimtro-o-cresol to 
the inactive embnos is of the same mag- 
nitude as for embryos from control eggs 
Iii Figure 1 are graphically shown the 



Fig 1 A graph showing the oxygen uptake of 
diapause embryos from eggs treated with 2,040 r 
units of x-ray five days after raying also shows 
the effect on the oxygen consumption of adding 
2 X 10~ 4 M 3 5-dinitro-o-cresol to the normal and 
x-rayed embryos For further description see text. 
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of the control It might at first hand 
seem that respiration is primarily affected 
by the irradiation However, when de- 


son to believe that no significant differ- 
ences in respiration are brought about m 
those eggs upon exposure to x-irradiation 



Fig 2 A graph, showing the oxygen uptake of developing eggs exposed to 2 040 
and 5 000 r units of x ray and subsequently kept at 25° C and 10° C to permit of 
active growth on the one hand and to inhibit or check acUve growth on the other 
hand Solid hne3 for actively growing embryos (25° C ) , broken line for inhibited 
ones (10° C ) 


velopment is inhibited at 10° C , it will be 
noted that no significant change m the 
respiration rate of control and irradiated 
eggs is indicated As a matter of fact, in 
eggs treated with 2,010 and 5,000 r units, 
when development is stopped by exposure 
to 10° C , the average respiratory rate for 
the controls is 64 3 mm 3 0 2 per 100 eggs 
per hour and for the rayed eggs it is 62 3 
mm 3 0 2 per 100 eggs per hour The latter 
figure is 97 per cent of the control value 
Since each average is made from a total of 
22 individual determinations there is rea- 


From Figure 2, graphically showing results 
of temperature effects, it can readily be 
seen that when growth is inhibited no dif- 
ferences m the respiration rates of control 
and irradiated eggs are evident but that in 
the case of eggs allowed to develop after 
exposure to x-rays, a gradual falling off in 
the respiration is observed This falling 
off is without doubt due to a cessation or 
interference with growth and represents 
no primary effect upon the O 2 intake mech- 
anism as such 

It is also of some interest to again note 
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out affecting respiration Other experi- 
ments to be described below substantiate 
such a suggestion 

Samples of 50 control and 50 \-rayed 
eggs were placed at 25° C in order to 
follow their development to determine the 
per cent hatch Table IV shows results 

TABLE IV — HATCHING DATA TROM DEVEL- 
OPING EGGS X-RAYED 2,040 r UNITS AND 
KEPT AT 25° C UNTIL HATCHED 

50 Control 50 X-rayed 
Eggs Eggs 

22 4 

5 3 

0 0 

1 2 


Days of Post diapause 
Detelopmcnt at 25° C 
10 
17 
20 
21 


35 0 

Percentage of hatch 70 IS 

Percentage living after hatching 100 0 

from one such senes and it is to be noted 
that the \-rayed eggs hatch poorly and 
most significant is the fact that all such 
embryos die immediately upon hatching 
These results have been found in all experi- 
ments and seem to indicate some funda- 
mental effects of the \-ray upon the em- 
bryo’s development 


Other experiments were earned out on 
developing eggs in which ngid attention 
was paid to keeping the eggs at 25° C for 
minimal lengths of time In these, no 
visible development occurred in controls 
and \-rayed eggs so that the eggs and em 
bryos at the end of the experiment (15 days 
after raying) were morphologically identi 
cal with those at the beginning 
Two dosages of \-rays were employed, 
viz , 2,040 and 5,000 r units, and respirabon 
was determined for eggs kept under the 
following experimental conditions 


(1) Eggs {\°rayed — 2 040 r |teptat2o°C 

(2) Eggs 


/ control / , 

l x rayed— 2,040 r \ Vept 


at 10° C. 


(3) Eggs { Grayed — 5 000 r f^ptatl0“C 

(-1) Eggs from f , r 

uhich embryos < raved— 0 040 r I lept at 10 ° C ~ 
were dissected grayed -04Or l 

In Table V are given data typical for 
results found for these senes An inspec- 
tion of this table shows that m those eggs 
in which development was permitted at 
25° C , subsequent to the exposure to the 
x-ray, the value of the respiration rate of 
the experimental eggs decreases over that 


TABLE V — EFFECT OF X-RAYS ON Gj CONSUMPTION OF DEVELOPING EGGS TREATED 
WITH DIFFERENT ENVIRONMENTAL TEMPERATURES AFTER EXPOSURE TO IERADIA 
TION RESPIRATION DETERMINED OVER A THREE- TO FIVE-HOUR INTERVAL AT 25 C 


Days after 
Raying (I) 


1 09 5 

4 82 5 

6 S7 7 

8 80 5 

12 132 0 

15 1 61 0 


4 GO 8 

6 65 0 

8 65 2 

12 64 6 

15 68 0 


1 61 1 

4 66 1 

6 62 2 

8 6S 7 

12 68 5 

15 69 0 


Control 



X rayed 


(2) 

Av 

(1) 

(3) 

I 

Av 



2 040 r- 

—25° C 


09 5 

69 5 

68 0 

70 7 

69 3 

SO 0 

81 2 

75 5 

77 6 

70 6 

87 5 

87 6 

75 5 

78 5 

77 0 

77 5 

79 0 

73 0 

73 0 

73 0 

140 0 

136 0 

107 7 

111 0 

109 3 

158 0 

159 5 

135 0 

131 0 

133 0 



2 040 r—10° C 


69 0 

59 9 

55 2 

55 7 

55 4 

64 7 

64 8 

61 0 

64 7 

62 8 

65 5 

65 4 

01 5 

60 S 

61 2 

66 2 

65 4 

63 3 

64 S 

64 0 

66 5 

67 2 

60 0 

66 0 

63 0 



5 000 r— 

lO" C 


62 0 

61 5 

64 0 

65 0 

64 5 

59 0 

62 5 

60 0 

57 2 

58 0 

62 0 

62 1 

61 2 

62 7 

63 0 

65 2 

66 9 

66 0 

63 5 

64 7 

66 0 

67 2 

63 3 

64 6 

63 9 

59 5 

64 3 

60 5 

65 0 

05 7 


Resp of X rayed 
Sggs as Percentage 
of Control 


100 

94 

SS 

93 

80 

S3 


93 

97 

94 

98 
94 


105 

94 
100 

97 j 

95 

102 j 


Development is going on m 
these eggs 


Development stopped in these 
eggs 
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. ,„1 out m work by Evans about fundamental changes in protoplas- 

have been pointed out m - , organization 

(o n in) That the respiration mecna mie u s 

msm’is perhaps not primarily affected by 
irradiation seems clear from the results of 
the present investigation Correlations of 
mitotic activity, respiration, etc , seem un- 
likely since in diapause or blocked embry 
no mitosis occurs while respiration is at a 
minim um Expressions of change m nor- 
mal respiration m embryos seem only to 
occur m those organisms irradiated and 
subsequently permitted to grow v u 
changes would seem to indicate funda- 
mental ones m protoplasmic organization 
which are secondarily reflected m growth 
and respiration Somewhat similar con- 
clusions have been arrived at by Henshaw 
and Francis (16) working with plant ma- 
terials 

SUMMARY AND CONCLUSIONS 

1 Effects of \-rays on the growth, 
respiration, and oxidation mechanism of 
the eggs and embryos of the grasshopper 
(. Mclanoplus differential™) have been pre- 
sented 

2 X-rays in the dosage supplied (2,040, 

5,000 r units) do not affect the respiration 
(O ■ intake) of diapause or blocked embryos 

3 The stimulating action of 3,5-di- 
mtro-o-cresol on oxygen intake of the dia- 
pause embrvos is not interfered with by \- 
lrradiation 


a 


\ 120- 

- 

1 0 

. CONTROL 

o 

X X-RAYED 2040 R U 

>100 

- 

CD 

12 DAYS AFTER 

2 

cJ 80 

RAYING / 

8 

/ 

a so 

-5 . / 


5X10 M / 

OlRP Vj/ 

2 4C 

1 - ADDED yK 

2C 

>L / 


J- 


30 60 90 120 150 

TIME MINUTES 

Fig 3 A graph showing the effect on the 
oxygen consumption of adding 5X10 M -■ 4-di- 
mtro Phenol to x-rayed (2 OR) r units) developing 
embryos 12 days after raying Arrow indicates ad- 
dition of reagent 
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(Table VI) that hatching of \-rayed eggs 
m these series is greatly reduced, and also 
that, even though some embryos do hatch, 
they invariably die immediately 

TABLE VI — HATCHING D VTA FROM DEVEL- 
OPING EGGS KEPT AFTER \-RA\ S (2,040 r 
UNITS AND 5,000 r UNITS) AT 25° C AND 
10° C ALL EGGS WERE TRANSFERRED TO 
25° c roRHVTCHiNG (a) = eggs kept only 
AT 25° C AND GIVEN 2,040 r UNITS (5) 

2,040 r UNITS, KEPT AT 10 ° c , THEN TRANS- 
FERRED TO 25° C FOR DEVELOPMENT AND 
HATCHING (c) 5,000 r UNITS, KEPT AT 
10° C , THEN TRANSFERRED TO 25° C TOR 
DEVEI OPMENT AND H ITCHING 

Per 

centage 
Per of 

eentage Total 
Total of Living 

Mo No Total after 

of No Living Hatch Hatch- 




Eggs Hatch Nymphs 

mg 

mg 

(a) 

Control 

100 

105 

99 

99 

93 


X rajed 

112 

2d 

0 

20 

0 

(« 

Control 

101 

9(1 

02 

95 

91 


X rayed 

102 

9 

1 

9 

1 

<e) 

Control 

08 

88 

83 

90 

So 


X rayed 

m 

8 

0 

8 

0 


In order to check the above results on 
the intact egg, embryos were dissected out 
m buffered Ringer solution and respiration 
determinations made Table VII shows 

TABLE VII — EFFECT OF X-RAYS (2,040 V 
UNITS) ON DEVELOPING EMBRXOS EGGS 
KEPT AT 10 °C AFTER EXPOSURE TO IRRADIA- 


data typical for embryos from eggs rayed 
with 2,040 r units and m which develop 
ment had been inhibited by exposure to 
1 0 0 C From an inspection of this table, 
it will be noted that no significant differ- 
ence between the respiration of normal and 
rayed embryos is indicated As a matter 
of fact the average respiration of control 
embryos is 39 7 mm 3 O* per 100 eggs per 
hour and that for rayed embryos, 41 1 mm 3 
CF per 100 eggs per hour 

In addition to the absence of any effects 
of \-rays on respiration of eggs and em- 
bryos in cases in which development did 
not occur, there was likewise no effect 
upon the nature or rate of the contractions 
of the lateral body walls in rayed embryos 
These contractions of the lateral body wall 
in orthopteran embryos have been used 
in other experiments in this laboratory 
(Walker, 24, Thompson, 23) and have 
been found to be a delicate indication of 
the physiological responses of the embryos 
Other evidence of the inability of \ 
irradiation to markedly interfere with the 
respiration of these embryos is given by 
following their response to the addition of 
such respiratory stimulants as 2,4-dinitro- 
phenol In Figure 3 are graphically shown 
typical results of the addition of D N P 
to embryos 12 days after raying An in- 
spection of this figure clearly indicates that 
no injurious effects on the mechanisms in- 
volved m this reaction seem to have been 
brought about by exposure of the embryos 


TION RESPIRATION OF EMBRYOS DIS- 
SECTED FROM EGGS IN BUFFER RINGER 
SOLUTION DETERMINED OVER A THREE- TO 
FIVE -HOUR INTERVAL AT 25° C 



to x-irradiation 

The many questions involved in the 
separation of primary and secondary effects 
of irradiation are undoubtedly complicated 
by the difficulties inherent in the limita- 
tions imposed upon the experimenter by 
virtue of the complexity of protoplasm it- 
self The biological material employed in 
the present experiments seems more or less 
admirably adapted for getting some clues 
concerning these questions, smee it is rela- 
tively simple and its normal course of de- 
velopment and behavior under standard 
conditions is fairly well known (Slrfer, 22) 
That changes in its radiosensitmty take 
place durmg its embryonic development 


CANCER OF THE THYROID 

By MOSES F LUBELL, M D , Sisters Hospital, Waterville , Maine 


N this paper I wish to survey the more 
recent reports on diagnosis, patho- 
logic classification, and treatment of 
malignancies of the thyroid gland This 
subject has received intensive attention at 
each of the large centers for goiter treat- 
ment m this country, where a concentra- 
tion of thyroid cases naturally leads to 
the discovery of the small percentage 
of malignancies among the thousands of 
cases operated upon 

The majority of the more recent re- 
ports on carcinoma of the thyroid sound 
an encouraging note in their evaluation 
of the results of treatment However, as 
Pemberton (1) points out, “It is apparent 
that the fatalistic attitude is more wide- 
spread concerning this disease than con- 
cerning malignancies of other organs of 
equal accessibility to surgical attack ” 
Haagenson (2), in his interesting paper 
on the radiosensitivity of thyroid tumors, 
makes an historical survey of methods and 
results of treatment, from the earlier re- 
ports based on surgery alone to the pres- 
ent-day combined methods of surgery 
and radiation which show markedly im- 
proved results 

In the study of comparative results 
from different centers much confusion is 
caused by variations m pathologic ter- 
minology so that statistical results cannot 
be closely compared The peculiar patho- 
logic picture of cancer of the thyroid re- 
sulting in histologic sections of unde vari- 
ability from the same gland, ranging from 
apparently normal gland to definite malig- 
nancy, has resulted in confusion in nomen- 
clature and classification Almost all 
authors emphasize the difficulties m diag- 
nosis and apparently no two agree on a 
standard classification 

Allen Graham (3) offers the following 
reasons for this unsatisfactory confusion 

(1) The failure in the past to discriminate 


sufficiently between “normal’’ and “ade- 
nomatous” thyroid tissue 

(2) The none-too-well appreciated im- 
portance of the r61e of the pre-existing 
adenoma m furnishing the starting point 
for a very high percentage of epithelial 
malignancies 

(3) The great number and combinations 
of names, implying different pathologic 
entities, apphed by various authors to 
what, in the vast majority of cases, is 
clearly one and the same pathologic 
process 

(4) The academically irreconcilable con- 
flict between a purely morphological 
and a biological interpretation of the 
term “carcinoma ” 

(5) The failure to take sufficiently mto 
account the peculiarities of the thyroid 
as a tissue or special organ, in arriving 
at what constitutes malignancy 

Incidence of Malignancies of the Thy- 
roid — Eberts (4) found 20 cases, or 0 9 per 
cent of malignancy among 2,120 cases ex- 
amined at the goiter clinic of the Montreal 
General Hospital He found 3 per cent of 
malignancy in 536 cases of adenomatous 
goiter operated on 

From the Lahey Clinic the latest report, 
that of Hare (5), gives 258 cases (or 1 7 per 
cent) diagnosed as primary malignancy of 
the thyroid gland m 15,000 thyroid opera- 
tions 

Pemberton reported, in 192S (6), 323 
patients with cancer of the thyroid who 
constituted 1 03 per cent of patients oper- 
ated on for goiter 

Clute and Smith, in 1929 (7), quote a 
number of authorities who give an inci- 
dence of from 1 to 5 per cent 

A decisive number of writers who have 
investigated the subject emphasize the 
high incidence ivith which carcinoma de- 
\elops m pre-existing adenomas of the 
gland In general, they report that ap- 
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Hare and Warren, however, feel defi- 
nitely that this group of tumors in children 
are true malignancies of the thyroid which 
arose m the gland Warren (8) remarks 
of the age distribution of the Lahey Clinic 
cases “Increasing experience with thy- 
roid malignancy has demonstrated to us 
the great fallacy of thinking that youth- 
fulness of the patient precludes the pres- 
ence of cancer of the thyroid ’ ’ He and his 
co-workers point out that 16 per cent of 
their patients were less than 31 years of 
age and more than one-third were less than 
41 

Sex Distribution - — This is a pomt of 
some speculative interest Eberts (4) puts 
the sex ratio m his cases as 5 6 female to 1 
male From these figures is deduced the 
conclusion that carcinoma of the thyroid 
is relatively more prevalent m men than in 
women inasmuch as the sex ratio in nodu- 
lar goiter is found by Eberts to be 9 
to 1 Pemberton’s figures are 1 77 to 1 for 
malignancies and 5 to 1 for nodular 
goiters 

On the other hand, Clute and Warren in 
analyzing the Lahey cases found an in- 
cidence m malignancies of 7 females to 1 
male, which is the same sex ratio for all 
cases of goiter operated on From this 
similarity they infer the common origin 
of cancer in previously diseased thyroid 
glands 

Hyperthyroidism and Cancer — Pem- 
berton found no constant change in the 
basal metabolism rate in cancer of the 
thyroid nor m any group of cancer of 
the thyroid Dinsmore (12), m analyzing 
the previous history of malignancies, says 
that m approximately one-third of the 
cases patients will have some symptoms 
of over-activity of the gland 

Clute and Warren (S), m a discussion of 
this question, state that cancer may occur 
coincidentally with exophthalmic goiter 
They beheve that in these cases, of which 
they record four, the malignancy occurred 
in a coincident adenoma in the hyperplastic 
gland but that the hyperthyroidism was 
related only to the presence of hyperplasia 
in the otherwise normal tissue They 


have no evidence that hyperthyroidism 
arises as a result of the activity of the 
malignant thyroid tissue itself There is 
evidence that some thyroid malignancies, 
however, have secretory power They 
ate a case of Eiselsberg which developed 
hypothyroidism after excision of an ad- 
enomatous thyroid gland The hypo- 
thyroidism was reheved after the develop- 
ment of a sternal nodule which proved to 
be metastatic adenocarcinoma of the thy- 
roid On removal of this nodule the pa- 
tient again became a case of hypothyroid- 
ism 

Eberts quotes several authorities who 
support the view that hyperthyroidism 
may be the first sign of a malignant change 
in a benign goiter He finds as yet no 
agreement on its frequency Since the 
practice of determining the basal metabo- 
lism of all thyroid cases has become a 
routine, the percentage of malignant cases 
with hyperthyroidism has steadily risen 

Ewing is the authority most often 
quoted for the statement that the symp- 
toms of Graves’ disease may appear during 
the development of a malignant tumor 
and that the characteristic hyperplasia of 
Graves’ disease may go on to malignant 
growth Herbst (13) analyzed over 5,000 
cases of exophthalmic goiter without meet- 
ing one case of malignant disease 

Clinical Diagnosis of Malignancies of 
the Thyroid — Most modern writers em- 
phasize the fact that the so-called classi- 
cal symptoms of cancer of the thyroid are 
those of the end-stages of this condition 
A committee on thyroid tumors of the 
California Medical Assoaation issued, in 
1934 (14), a report of recommendations on 
treatment They state concerning clun- 
eal diagnosis made before operation that 
the more certainly cancer of the thyroid 
can be diagnosed, the more hopeless is 
the prognosis Findings suggestive of ma- 
lignancy, fixation of the tumor to the tra- 
chea and surrounding tissues, hoarseness 
arising from mvolvement of the recurrent 
laryngeal nerve, dysphagia, local or radiat- 
mg pain, enlargement of the regional 
lymph glands, all are dependent on exten- 
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pimunately 90 per cent of cases originate grade to malignancies in adults have simi- 
m a pre-existing adenomatous goiter Iar clinical courses 
Howev er, Eberts (4) mentions several Hare reports excellent results from com- 
vvnters who cite cases of carcinoma of the brned surgery and radiation m his cases 
thyroid which apparently occurred in pre- especially so since his plan of radiation 
viously normal thyroid tissue He con- was changed by increasing filtration and 
eludes that such cases do occur, but that protracting treatment to allow of larger 
in comparison to the number of carcinomas total dosage with less skin damage This 
which arise in prev lously existing lesions, discussion will be considered further in the 
it is rare to find them section on radiation 

Clute and Warren in a discussion of this Hare found that in the five living cases 
question (S) say that the figures are open there has been no deleterious effects on 
to a certain amount of question because of growth, all the children having developed 
fallacious observations by patients They normally despite radical surgery and heavy 
find, howev er, that for the cases belonging doses of radiation The cholesterol deter- 
to their pathologic Groups I and II, a pre- mutations have remained within normal 
existent goiter was almost mvanably pres- limits and there have been no clinical symp- 
ent, while m Group III cases often no toms suggestive of myxedema On the 
goiter was noted longer than a few weeks contrary, in the adult cases about 15 per 
or months before operation cent have developed a mild degree of myxe- 

Age at Onset of Malignancy — This ques- dema 
tion has received considerable attention In an interesting discussion of Hare’s 
because of its relation to the period of paper, Portmaxm criticizes the diagnosis 
physiological activity of the thyroid gland m the cases reported by Hare and other 
and also because of the interest attached cases m children reported as thyroid car- 


to several reported cases in children 

All authorities agree that the majority 
of cases occur in the fifth and sixth decades 
of life, past the age of greatest physiological 
activity of the thyroid and sex glands 
Because of the youth of the patient 
whose description I am appending to this 
paper, I have paid particular attention to 
reports of cases m children 

Kennedy (10), m 1935, reported on the 
cases of carcinoma of the thyroid in chil- 
dren found among the cases operated upon 
by Pemberton at the Mayo Clinic In 
27G operative cases he found one patient 
m the first decade and two m the second 
decade He found six cases reported in 
the American literature m twenty years 
In a more recent report, Hare (5) found 
six cases of primary malignancy of the 
thyroid m children under fourteen years 
of age among 25S cases of children oper- 
ated on at the Lahey Clime Three of 
these cases had previously been reported 
by Cattell in 1932 (11) Cattell noted the 
dissimilarity of his cases and concluded 
that those corresponding m type an 


cuioma He raises the following points 

(1) They are usually described as origi- 
nating m papillary cyst adenomas, aber- 
rant thyroids or thyroglossal duct All 
these terms, Portmann maintains, mean 
that the growths originated in derivatives 
of the pharyngeal pouch 

(2) Distant metastases did not develop 
m a single instance although many pa- 
tients had what were looked upon as re- 
currences 

(3) Not one patient died prior to the re- 
porting of the case in the literature, and 
some are still well after a number of years 

For these reasons Portmann questions 
the propriety of including these juvenile 
cases as malignant thyroid gland tumors 
per se, despite their similarity of histologi- 
cal appearance to adult malignant thyroid 
tissue He claims that their morphology 
is essentially that of a papillary adenoma , 
that they may have a histological appear- 
ance which may be interpreted as ma- 
lignancy but that they remain localized 
and do not destroy vital functions and, 
therefore, are not cancers of the thyroid 
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metastasizing goiter, concluded that few 
if any of the cases had been proved to be 
bemgn Berard and Dunet maintain that 
even though not demonstrated, yet there 
must have been in these cases a primary 
lesion in the thyroid gland 

A potent source of confusion m termi- 
nology has been attempts to make classifica- 
tions to suit various theories as to the 
etiology of these tumors Haagenson con- 
cludes that our knowledge of the etiology 
of thyroid tumors is yet too meager to 
allow their classification according to their 
development from adult thyroid follicles, 
from fetal adenomas or otherwise Ewing 
beheves it more probable that many car- 
cinomas arise from adult follicles, while 
Wolfler and Langhans assumed all the 
epithelial tumors of the thyroid to arise 
from fetal cell masses 

Another source of confusion is the ques- 
tion of the mesoblastic or epithelial origin 
of certain types of tumors One of these 
is the small round-cell carcinoma (car- 
cinoma simplex) Ewing, Haagenson, and 
Warren all deny the mesoblastic origin of 
these tumors They are to be differenti- 
ated from lymphosarcomas (which they 
greatly resemble) , because of the nature of 
the nuclei, their tendency to clumping of 
cells in certain areas, the nature of their 
metastases, and their response to radiation 
Another type of tumor about which 
there is dispute as to the exact nature of 
the tumor cell is the giant-cell carcinoma 
Warren (S) says, “These tumors present 
bizarre pictures with almost every con- 
ceivable size and shape of cell, with marked 
variation of nuclear structure ” Certain 
European authors dommated by theo- 
retical considerations of the mesoblastic 
origin of large classes of thyroid tumors 
have confused the terminology Berard 
and Dunet, for instance, include 17 differ- 
ent types originating from epithelium, 
connective tissue, and mixed tissue 

Ewing (16) beheves that notwithstand- 
ing the wide acceptance of numerous re- 
ported cases of sarcoma, there is strong 
reason for believing that the great majority 
of these tumors are of epithelial ongm 


Pemberton (1) states that although the 
incidence as reported in the literature is 
probably far too high, sarcoma neverthe- 
less has been positively diagnosed at the 
Mayo Clinic m four instances m the course 
of pathologic examination of approximately 
40,000 thyroid glands All of the four 
patients died within a year of operation 

The pathological classification found 
adequate for the grouping of all cases of 
primary malignancy of the thyroid used 
at the Mayo Clime (Pemberton) is very 
simple, with only five classifications 

(1) Papillary Adenocarcinoma, 

(2) Adenocarcinoma in Fetal Adenoma 
(Malignant Adenoma) , 

(3) Diffuse Adenocarcinoma, 

(4) Epithelioma, 

(5) Sarcoma 

This grouping has been adequate for 
all cases of primary malignancy of the thy- 
roid gland 

The classification of Allen Graham, as 
used at the Cnle Clinic, hsts several sub- 
divisions as varieties of sarcoma regarding 
which there is controversy, with the ma- 
jority opinion leaning toward their epithe- 
lial ongm It is as follows 

(1) Sarcomas 

(a) Lymphosarcoma 

( b ) Spmdle-cell Sarcoma 

(2) Mixed Tumors 

(a) Carcinoma-sarcoma 

(3) Carcinomas 

(а) Scirrhous Carcinoma ) not m Adeno- 

(б) Adenocarcinoma j ma 

( c ) Papillary Carcinoma ) » , 

{d) Malignant Adenoma } m Adenoma 

At the thyroid clinic of the Montreal 
General Hospital, Eberts uses a classifica- 
tion containing subgroups of epitheliomas 
and endotheliomas 

At the New York Memorial Hospital, 
Ewing has tried to reduce classification to 
its simplest form by combining several 
closely related forms under one heading 
Haagenson observes that our knowledge 
of etiology is yet too meager to permit of 
classification under the precursal cell forms 
Their classes are as follows 
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sion of the malignant tissue beyond the 
capsule Other signs, which are not con- 
stant, are rapid increase in size and hard 
consistency on palpation— the latter with- 
out evidence of calcification on \-ray ex- 
amination From the difficulties of early 
clinical diagnosis and the further difficulties 
of accurate pathologic examination, it 
follows “that the problem is one of pro- 
phylaxis and prevention rather than diag- 
nosis and cure ” 

Almost all five-year cures are among 
patients whose first diagnosis of malig- 
nancy was made at the opera ting table 
or in the laboratory The California report 
recommends operative treatment in all 
cases of nodular goiter in which — 

(1) Recent growth has taken place m a 
previously stationary gland, 

(2) Fixation of the goiter to the trachea 
or surrounding tissues has taken place, 

(3) Consistency of the goiter is hard and 
calcium deposits are not demonstrable by 
x-ray examination, 

(4) There is a history of pain, dysphagia, 
or respiratory difficulty in a previously 
symptomless goiter 

Clute and Warren give the following 
as the early significant and suggestive 
signs of thyroid malignancy 

(1) The slow growth of an adenoma over 
a period of weeks and months, 

(2) Increasing firmness of the tumor and 
the occurrence of a sense of pressure m the 
neck, with lack of freedom of movement 

The Question of Operation for Benign 
Adenoma — Pemberton states the gener- 
ally accepted view that because of the defi- 
nite risk of carcinoma and the low opera- 
tive risk and morbidity and the small in- 
cidence of recurrence, operation should 
be at least advised in all tumors of the 
thyroid gland 

Cnle and Portmann (12) state that it is 
a safe general rule for surgeons to consider 
as inoperable from the standpoint of cura- 
bility those cases in which there are 
cluneal evidences that the growth has ex- 
tended through the capsule of the thyroid, 


this invasion being manifested by fixation 
of the gland, by involvement of the lymph 
nodes, or by metastases 
Eberts quotes De Quervain as saying, 
“Cure rather than diagnosis should be the 
surgeon’s goal, and this can be obtained 
only if the operation is undertaken early 
and on no more substantial ground than 
suspicion By far the greater number of 
cases reported as permanent cures are 
those m which malignancy was not even 
suspected when operation was performed, 
the clinical diagnosis being simple adeno- 
ma ” 

Classification of Carcinoma of the Thy- 
roid — As the pathologic grouping of car- 
cinoma of the thyroid is intimately bound 
up with the questions of radiosensitivity 
and prognosis, it is unfortunate that there 
should be such a bewildering array of classi- 
fications Graham’s reasons for this con- 
fusion have been previously cited 

Haagenson (2) mentions the extreme 
morphological variation existing in these 
tumors and the great difficulty of differenti- 
ating between benign and malignant 
growth He cites Wilson’s senes of 97 
clinically malignant cases of which 23 
were passed as benign by pathologists 
On the other hand, Graham reviewed in 
1924 (3) some 108 cases which he formerly 
had designated as malignant Applying 
his entenon of malignancy, blood vessel 
invasion, he found that 43 of these cases 
did not have evidence of malignancy 
The existence of “benign metastasizing 
goiter” has been denied by most of the 
later authors Pemberton considers that 
thm idea gave nse to confusion by putting 
caremoma of the thyroid in a special cate- 
gory not shared by carcinomas elsewhere 
Simpson (15) analyzed reported cases of 
metastases from apparently benign thy- 
roid tumors He maintains there is no 
such entity as the benign metastasizing 
goiter and shows that there exists in such 
cases undetected areas of adenomatous 
proliferation Eberts mentions similar 
reports from European literature, notably 
Delannoy and Dhalhum, who, from an 
analysis of 72 cases reported as benign 
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cinoma and the non-papillary or alveolar 
The papillary forms differ from the malig- 
nant papillary cysta denoma in their mul- 
tiple epithelium and m the greater varia- 
bility of their cells, both m size and shape 
The evidence of invasion is much more 
frank 

The alveolar forms include several types 
which grade so imperceptibly from one to 
another that any separation into classes 
would be arbitrary 

Although adenocarcinoma of the thy- 
roid is relatively slow growing, recurrences 
are frequent and there is a high mortality 
Clute and Warren report that 54 8 per cent 
of the group of 31 patients which they 
followed have died, while another 14 per 
cent show evidence of recurrence 
X-ray treatment m this group is be- 
lieved to have added to the length of life 
of patients who had recurrences Inoper- 
able tumors have become operable after 
intensive treatment 

Haagenson reported on cases correspond- 
ing to this group a 71 per cent primary 
regression, with a mortality of 57 per cent 
Group III In this group Warren and 
his associates place the most highly 
malignant tumors with hopeless prog- 
nosis They subdivide the group into 
four classes 

(1) Squamous-cell or epidermoid car- 
cinoma, (2) Carcinoma simplex or small- 
cell carcinoma, which may be either 
compact or diffuse, (3) Giant-cell carci- 
noma, often called “carcinosarcoma” , (4) 
Extremely rare fibrosarcoma 

As mentioned previously, there is dis- 
pute over the exact nature of the second 
and third classes, many of these cases 
being classified as sarcoma by other 
authors 

These tumors clinically are distinguished 
by their rapid growth with pressure symp- 
toms Clute and Warren in common with 
other authors emphasize the hopeless prog- 
nosis of these Group III growths How- 
ever, the recent report of Hare (IS) gives 
grounds for believing that with the most 
modem methods of intensive therapy, 
types formerly considered radioresistant 


may respond favorably He reports great 
progress m the treatment of Group II and 
Group III tumors He finds that the two 
varieties of small-cell carcinoma and giant- 
cell carcinoma decrease in size more rapidly 
than do the other types, but at the same 
tim e require a larger dose to prevent re- 
currence He beheves that the dosage 
delivered to the t um or bed by older meth- 
ods of treatment has been insufficient 
He finds that with modem shock-proof 
apparatus the use of a cone directly on the 
skm with no overlapping allows a larger 
dose to be given He gives 1,500 r to 
each side of the neck through 80 sq cm 
portals, each area receiving six treatments 
of 250 r each The dermatitis appearing 
m from 10 to 14 days clears m about three 
weeks’ time The reaction m the upper 
respiratory tract is not alarming with 
proper care I feel that this routine could 
be improved by increasing the filtration 
from 0 5 mm Cu to 2 mm Cu, with an 
increase m the total dose This would 
require more protracted treatment 

The recent rapid progress in radiation 
of these malignant types can be appreciated 
by contrasting this recent report of Hare 
with the 15-year-old report of Haagenson 
previously mentioned In discussing the 
treatment of these cases, the latter says 
“In anaplastic, rapidly growing fatal types, 
the giant-cell carcinoma and the small 
round-cell carcinoma, external radiation 
may be tried, but as no one has yet re- 
ported beneficial results it should not be 
given to the pomt of making the patient 
uncomfortable ” 

The papers of Portmann (12), Bowing 
(19), Pemberton and Fncke (20), Craver 
(21), and Haagenson (2) discuss the treat- 
ment of carcinoma of the thyroid of various 
types, giving criteria of operability and 
the further treatment of both operable 
and inoperable cases by radium and x-ray 

Bowing divides his cases mto operable, 
borderline, inoperable, and recurrent His 
radio therapeutic program is formulated 
after consideration of cluneal and surgical 
opinion, histopathology and extent of lo- 
cal and distant destruction or impairment 
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(1) Papillary Cystadenocarcinoma (30 per 
cent) , 

(2) Small Alveolar, Large-cell (Hurthle Cell) 
Carcinoma (G 6 per cent), 

(3) Adenocarcinoma (46 7 per cent) , 

(4) Giant-cell Carcinoma ( 10 per cent) , 

(5) Small Round cell Carcinoma (G G per 
cent) 


tient with low or potential malignancy, 
m Group II we have the patient with defi- 
nite but not hopeless malignancy, and in 
Group III we have the patient with severe 
and usually incurable malignancy 
Group I is divided pathologically into 
two classes 


The Question of Radiosensitivity of Thy- (1) Adenoma with Blood Vessel Invasion — 
roid Tumors — Haagenson (2) noted that This is the type of tumor in which Allen 
in the Memorial Hospital senes primary Graham made the important contnbution 
regression was obtained only in the first ol proposing blood vessel invasion as an 
three of the above groups, never m the m de\ of malignancy In 1,114 adenomas 
last two He finds that the malignancy cammed by Warren, 3 1 per cent showed 
and anaplastic character of the tumors in- varying degrees of invasion of blood ves- 
crease m the order of classification Their sels 311(1 10 P er cenl of these patients died 


radiosensitivity decreases as their ana- 
plasia and rapidity of growth increase 
The most rapidly growing and anaplastic 
types appear to be uniformly radioresis- 
tant In an interesting discussion of hith- 
erto proposed laws of radiosensitivity such 
as the law of Bergomfi and Tnbondeau 
and similar theoretical statements, Haag- 
enson points out the unsatisfactory clun- 
eal applications m tumors of various re- 
gions He finds that these proposed laws 
governing radiosensitivity fail because the 
phenomena involved are a great deal too 
complex to be envisaged by a simple state- 
ment of one or two factors, such as ana- 
plasia, rapidity of cell division, etc He 


of metastases Adenomas in which fully 
developed carcinoma is present are not 
included m this group The adenoma is 
of usually undifferentiated type, either 
embryonal or fetal 

(2) Papillary Adenocystomas — These tu 
mors are regarded as malignant if they 
show evidence of capsule, blood vessel, 
or lymphatic involvement Ongin from 
aberrant thyroid tissue is not infrequent 
This tumor has a characteristic histologi 
cal appearance because of its tracery of 
branching papillae It is characteristically 
radiosensitive because of its papillary 
nature 

Warren states that both types of tumors 
in Group I are susceptible to x-ray treat- 


proposes a scheme for the estimation of 31 ^oup r ue suscepuoxe m _ A -iay 

tnvnlvtnir a menl 311(1 11131 extension of the growth in 


the radiosensitivity of tumors involving a 
study of the constitutional factors such as 
age, development, nutrition, hemic status, 
systemic disease, secondly, local factors 
— infection and blood supply, thirdly, the 
factors inherent m the tumor-rate of 


many recurrent cases has been markedly 
slowed and limited by persistent x-ray 
treatment after operation 

Patients dying of cancer of the thyroid 
of the Group I types have been those with 


lactors urnerem m -- --- -- - clinically obvious cancer which was far 

growth, morphological character, and ana- advanc / d at the time of ^ ongina i opera- 

tomical situation tion In none of the patients of this 


The classification of thyroid mahgnan- group which Clute and Warren followed, 
cies developed by Shields Warren with has any recurrence appeared when the pa- 
Clute and Smith (7, S, 9, 17) and used in tient was well to clinical and \-ray exami- 
the Lahey Clinic senes is based on the rela- nation a year or more after the onginai 
H ve radiosensitivity of definite histologi- removal of the thyroid tumor 
cal tvoes and appears to me to be the Group II In this group are placed all 
most useful in promoting co-operation be- cases of adenocarcinoma of the thyroid 
™ .. 5 „ r p. eon and the radiologist There are wide morphological variations 

TW^d cance/is divided into three mam but the group may be divided histologi- 
SSl divisions In Group I is the pa- callymto two forms, the papillary adenocar- 
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invasion of the tumor X-ray treatments 
were given daily with oil-cooled type of 
shock-proof apparatus with 200 kv p , 

2 mm of copper and 1 mm of al uminum 
filtration, 15 ma , at 50 cm focal-skin dis- 
tance The daily dose consisted of 200 r 
units delivered m 27 minutes to the right and 
left sides of the neck alternately through a 
15 X 15 cm square portal This gave a dose 
of 1,500 r to each side One week follow- 
ing her last treatment the patient returned 
to the hospital with restlessness, dysphagia, 
and a sense of fullness m the throat She 
could take hqmds only The mucous- 
membrane reaction and skin reaction were 
very moderate Apparently this dosage 
might have been considerably extended 
to the point of producmg the extreme re- 
action of the Coutard technic but I thought 
it best to adhere to the dosage given by 
Hare Evidently the reaction, using 2 
mm of copper filtration, was much milder 
than that described by Hare, using 0 5 mm 
Cu 

The patient was m a restless condition 
during the period of reaction and her 
basal metabolic rate was plus 49 per cent 
After a week’s rest she was comfortable 
and her metabolism had dropped to minus 
11 per cent It is now six months since 
her operation Her basal metabolism rate 
is still minus 11 per cent Her weight 
has increased 26 pounds and her height 
one inch She suffered from a psychic 
depression post-operatively and left school 
because of the fancied hopelessness of her 
condition She seems to be getting over 
this stage now Clinically she is m the 
best of health, with no such evidence of 
thyroid deprivation as would require sub- 
stitution therapy There is no evidence 
of recurrence to date 

SUMMARY AND CONCLUSIONS 

A survey of the recent literature from 
several of the largest American thyroid 
centers has been made in regard to the 
mcidence, diagnosis, histopathology, and 
treatment of carcinoma of the thyroid 
A comparison of pathologic classifications 
in use, with especial attention to the 


question of radiosensitmty, leads to the 
conclusion that statistical study and treat- 
ment could be advanced by the adoption 
of a standard classification of the type 
formulated by Warren and his associates 
The question of juvenile malignancies of 
the thyroid has been considered and a case 
of malignancy in an adolescent reported 
The conclusion is derived that the most 
modem methods of protracted radiation 
therapy have apparently yielded better 
results than older methods in cases con- 
sidered intractable to treatment 
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The details of methods of radium therapy 
used at the Mayo Chmc are given by Pem- 
berton and Fncke 


No pressure signs except a slight cough. 
She was recovering from an otitis media 
The girl was nervous and depressed She 



Tig 1 Fig 2 

Tigs 1 and 2 Photomicrographs of sections of tissue from case reported 


All these papers emphasize the necessity 
for co-operation between the surgeon and 
the radiologist It is recognized that sur- 
gery alone is not justified even if the growth 
is apparently entirely removed Irradia- 
tion alone is a poor policy except in totally 
inoperable cases Pemberton reports 10 
per cent of cures in totally inoperable cases 
treated by radiation therapy alone 

CASE REPORT 

A report of a case is appended, of in- 
terest because of the occurrence of car- 
cinoma of the thyroid m the early age 
group 

E G , white American girl of 15, nor- 
mally developed, was admitted to the ser- 
vice of Dr E P Fish at the Sisters’ Hos- 
pital, Waterville, Marne, with a protuber- 
ant tumor over the thyroid region which 
she had noticed to be increasing in size 
for the past four years The tumor was m 
the midline, moderately hard, not fix'ed 


had a tremor of the tongue and a basal 
metabolic rate of plus 46 per cent before 
operation 

The pre-operative diagnosis was fetal 
adenoma Malignancy was not seriously 
considered before operation At operation 
a large cystic adenoma was found, involv- 
ing the isthmus and a large part of the right 
lobe This was dissected as completely 
as possible, although the capsule could not 
be entirely freed posteriorly A subtotal 
thyroidectomy was performed 
On section the tumor proved to be 
a definitely mahgnant papillary cystade- 
noma The diagnosis was checked by Dr 
Shields Warren and Dr Howard Clute 
who assigned the tumor to Group I of 
their classification The wound healed 
cleanly with an uneventful post-operative 
course and radiation therapy was started 
two weeks post-operatively 
X-ray examination of the neck and 
thorax showed no evidence of extension or 


THE TRANSMISSION OF AN INVISIBLE RADIATION THROUGH VARIOUS 
CHEMICAL SOLUTIONS AS RECORDED BY THE INFRA-RED PLATE 


By LEO C MASSOPUST, Milwaukee, Wisconsin 
Department of Anatomy, Marquette University School of Medicine 


^PHE probable value of infra-red pho- bration induced In other words, if the 
IT tography to the radiologist prompts natural period of vibration or motion of the 
™ this further study of the physical prop- molecules is “in tune” with the impinging 


erties of the infra-red radiation In pre- 
vious reports m Radiology by the author 
(5 and 7), the methods of simultaneous in- 
fra-red roentgen photography and photo- 
graphic images obtained m total darkness 
by both penetration and reflection are de- 
scribed 

The purposes of this study are to demon- 
strate first, the properties of penetration 
through various colored chemical solutions 
by an invisible radiation from a source of 
ordinary light and, second, the absorption 
or “stopper” action of the various salts of 
copper 

In order to clarify to some degree the 
experimental evidence under discussion, it 
seems that a few remarks on the general 
physics mvolved m this problem might be 
of interest to the reader According to 
accepted theories on the constitution of 
matter, it is assumed that all matter is 
made up of a very large number of i nfini tely 
small particles or molecules The mole- 
cules are more or less independent of one 
another when the matter is in the gaseous 
state, but in the liquid and the solid states 
of matter they lose some part of then inde- 
pendent character The molecules are 
also supposed to be subdivisible into atoms 
These atoms and molecules, or some por- 
tions of them, are also supposed to be m a 
violent state of vibration, oscillation, or 
agitation which is associated with what we 
call heat and light 

These radiations, however, only become 
evident to our senses when the waves im- 
pinge on sympathetic particles or mole- 
cules of matter That is, if the molecules 
are so constituted that they, or some por- 
tion of them, respond to the impinging 
waves, the waves are extinguished and vi- 
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waves, vibration is mduced Otherwise 
the waves pass on or are reflected, appar- 
ently having no effect on the molecules 
The wave theory of light assumes that 
the disturbance known as light consists of 
a wave motion in a medium known as the 
ether In the ether of space, waves of all 
lengths travel with the same velocity 
In 1850, Foucault (8) demonstrated very 
definitely that the velocity of light in water 
is less than m am, though he made no esti- 
mate of the ratio Michelson, however, 
measured the relative velocity of light in 
air and water and found the ratio to be 
1 33 1 Michelson (S) has also shown by 
direct measurement that the velocity of 
red light is 1 4 per cent greater than that of 
blue light Dispersion is therefore due to 
the unequal retardation in the speed of 
transmission of the different colors through 
transparent media The violet rays, which 
are the shortest waves in the visible spec- 
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solutions with greater velocity than 
through the surrounding air In Figure 3 
the white circular area, which is the area 
covered by the dish and its contents, re- 
veals this effect rather vividly The 
printed matter on both sides of the card is 
also plainly visible 

The color dyes listed in Table I range 
from red to violet In each case the dish, 
con tainin g 20 c c of a 1 per cent aqueous 
solution of the dye, is placed inside the box 
in the sam e manner: as mentioned above 


TABLE I — COLOR DYES IN SOLUTION 


1% Azo Fuchsin 
1% Carmine 
1% Rhodamine 
1% Fast Light Orange 
1% Thioflavme 
1% Neptune Green 
1% Methylene Blue 
1% Victoria Blue 
1% Methyl Violet 


Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 


The photographic effect obtained with each 
of the color solutions shows no variation in 
the degree of transmission of this invisible 
radiation All of the dyes transmit the ra- 
diation with the same velocity The same 
dyes in solution are then interposed be- 
tween the source of visible hght and the 
box The use of these color solutions in 
this manner obviously changes the wave 
length of the radiation striking the filter 
m the window of the box The box is then 
exposed to the same intensity of hght for 
four seconds, the same exposure time as is 
used m the previous experiment Again 
there is no variation in the transmissibihty 
of the solutions inside the box Hence, the 
changing of the wave length of the visible 
light source from the volet (3,800 A ) to 
the red (7.S00 A ) does not alter the effect 


TABLE II — METALLIC SALTS IN SOLUTION 


1% Copper Sulphate 
1% Copper Chloride 
1% Copper Acetate 
Benedict s Solution 
1% Gold Chloride 
1% Lead Acetate 
1% Lead Acetate (stained blue) 
1 % Siher Nitrate 
1% Nickel Sulphate 
1% Chromic Acid 
1% Zmc Acetate 


Opaque 

Opaque 

Opaque 

Opaque 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 




Fig 3 {above) Infra red photograph taken m 
total darkness A card, having printed matter on 
both of its sides and a Stender dish containing 20 
c c of any of the solutions listed in Tables I— III, 
with the exception of the copper solution, are 
placed on an infra red plate inside the visible- 
light-tight box. The box is then exposed to the 
illumination from a 500 watt tungsten bulb for 
4 seconds Contact print 

Fig 4 {below) Infra red photograph taken in 
total darkness A card having printed matter 
on both of its sides and a Stender dish containing 
20 c c of a copper solution are placed inside the 
visible-light tight box and photographed with 
the same technic as is used in Figure 3 Contact 
print 

of tie photographic image obtained inside 
the box 

The tabulation of the photographic re- 
sults obtained with various metallic salts 
in solution (Table II) reveals that thus far 
copper is the only metal in solution which 
acts as a “stopper” of this invisible radia- 
tion There is no activation of the emul- 
sion of the infra-red plate m the circular 
area covered by the dish containing the 
copper solution (Fig 4) All of the other 
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trum, suffer the greatest retardation, or 
travel more slowly than red, when they 
enter an optically denser medium Physi- 



Tig 2 Ordinary photograph talari with re 
fleeted light of a card and a Slender glass dish con- 
taining 20 c c of azo-fuchsin Illumination from 
a 500 watt tungsten bulb Eastman portrait film 
Evposure tunc 4 seconds at f 22 Contact print 

cally the differences in spectral colors are 
differences of wave length, the short waves 
suffering greater diminution of velocity in 
a dense transparent body than the long 
waves Hence the ratio of the velocity of 
light in air to its velocity in a second me- 
dium is called the Index of Refraction of the 
second medium, as referred to air 

Materials and Methods — The bo\ shown 
in the diagram (Fig 1) is constructed of 
wood and lined with lead The filter which 
closes over the window in this box is a 
photographic film holder slide which serves 
as a protective measure when usmg ordi- 
nary emulsions Hence all visible light is 
prevented from entering the inside of the 
box This slide, however, becomes very 
transparent when used in conjunction with 
the infra-red emulsion, for even the invis- 
ible emana tions from subdued visible fight 
will cause fogging of the plate An East- 
man infra-red plate, type 1R, is placed m 
the bottom of the box with the emulsion 
side directed upward A card having 


pnnted matter on both of its sides is laid on 
the plate in contact with the emulsion. 
This card is used m this way to demon- 
strate the penetrating effect of the invisible 
radiation entering the visible-hght-tight 
box A Stender preparation dish contain- 
ing 20 c c of a 1 per cent aqueous solution 
of the chemicals listed in Tables I, II, and 
III is placed on the card Figure 2 is a con- 
tact print of an ordinary photograph taken 
with reflected visible light, showing the 
arrangement of the photographic plate, the 
card and the dish containing the solution, 
as it is placed inside the light-tight box 
The printed matter on only one side of the 
card is recorded m this ordinary photo 
graph The window is then closed by the 
sliding filter and the box exposed to the 
illumination from a 5 00 watt tungsten 
bulb with the illumination directed over the 
closed window for four seconds (Fig 1) 
The invisible rays emanating from the 
tungsten lamp penetrate this opaque slid 
mg filter and activate the emulsion of the 
mfra-red plate inside the box The plate 
is then developed and handled in total 
darkness Figures 3, 4, 5, and 6 are con- 
tact prints from negatives which have been 
activated by this invisible radiation The 
author has discussed various applications 
and methods of infra-red photography in 
previous publications (1, 2, 3, 4, 5, 6, and 
7) 

All of the photographs presented in this re- 
port are contact prints 

Observations — Figure 3 is a contact print 
illustrating the photographic effect ob- 
tained with each solution which transmits 
the radiation entering the box It is to be 
observed that this radiation must pass 
through the color dye and through the bot- 
tom of the glass dish before reaching the 
emulsion Clear glass is supposedly as 
opaque to radiation from a non-Jummous 
source as black glass is to visual radiation 
In spite of this apparent obstruction, the 
radiation is recorded on the emulsion of 
the plate covered by the dish before it is 
recorded on the surrounding unobstructed 
area It is obvious, therefore that this 
radiation is passing through each of these 
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acts as a “stopper” of this transmission 
phenomenon Copper m solution is the 
only “stopper” of this radiation which has 
thus far been found 

4 Atomic weight and density of the 
molecules in a solution, apparently have no 
effect on the transmission of this invisible 
radiation 

5 The results of the experimental evi- 
dence presented would indicate that this 
radiation is confined to a rather narrow 
band m the infra-red region 
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Fig 5 (above) Infra red photograph of pieces 
of solid glass rod The same photographic technic 
is used as m Figures 3 and 4 

Fig 0 (below) Infra red photograph of glass 
beads The sainc photographic technic is used as 
in Figures 3 and 4 

metallic solutions listed m Table II are 


of copper and the sensitivity of the infra- 
red plate are in the same regions of the 
spectrum 


TABLE III MISCELLANEOUS CHEMICAL 
SOLUTIONS 


1% Sodium Iodide 
1% Sodium Bromide 
1% Sodium Chloride 
1% Alum 
1% Sucrose 
Tap Water 
Boded Water 
Hydrogen Peroxide 
Alcohol 

1% Sodium Carbonate 
1% Potassium Permanganate 
1% Quinine Bisulphate 


Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 


Table III is a tabulation of the results 
obtained with miscellaneous chemical solu- 
tions It is noted that sodium iodide and 
sodium bromide, which are opaque to the 
roentgen ray, transmit the radiation enter- 
ing the box readily The solutions of alum 
and sucrose winch supposedly absorb 
about 8S per cent of the non-lummous ra- 
diations from a source of light, are also 
transparent to the invisible radiation en- 
tering the box 

The photographic effect of the refraction 
of pieces of solid glass rod and glass beads 
is shown in Figures 5 and 6 

The author gratefully acknowledges the 
aid of Mr Charles R Neterval, of the De- 
partment of Biochemistry, m the prepara- 
tion of the chemical solutions 


very transparent and show no variation m 
the degree of transmission In view of 
these observations it seems logical to con- 
clude that this radiation must be confined 
to a rather limited region in the infra-red 
band Landauer (9) states that the ab- 
sorption spectra of copper solutions are not 
very characteristic because almost all of 
them are two-sided, that is, there is absorp- 
tion in both the violet and red ends of the 
spectrum This observation is interesting, 
for we know that the infra-red plate is also 
sensitive m both the violet and red ends of 
the spectrum Thus it would seem that 
there is possibly a definite relationship be- 
tween the facts that the absorption spectra 


SUMMARY 

1 An invisible radiation having prop- 
erties of penetration is obtained from an 
ordinary hght source, and seemingly is 
transmitted through various chemical solu- 
tions with greater velocity than through 
air 

2 The filtering out of various regions of 
the visible spectrum in the visible hght 
source does not alter the photographic ef- 
fect obtained, inside a visible light-tight 
box 

3 A 1 per cent solution of copper sul- 
phate, copper acetate, or copper chloride 
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Fig 1 Fib 2 

Fig 1 Inspiratory phase of case of mediastinal henna due to artificial pneumothorax 
Fig 2 Expiratory phase same case Note greater prominence of hernia showing it to be a pulsion type 


on which side of the mediastinum the force 
causing the hernia is apphed 

The practical application of these physi- 
cal forces is of considerable interest to us 
and deserves a few words Let us take 
first the most usual mechanism as seen m 
mediastmal hernia resultmg from arti- 
ficial pneumothorax In this case the 
air introduced mto the pleural space is 
trapped there and is not m dnect com- 
munication with the outside atmosphere 
through the trachea During inspiration 
this air occupies a smaller percentage of 
the total volume of the hemithorax m 
which it lies than it does during expiration 
Therefore, this trapped air when its volume 
is greatest during expiration, raises the 
pressure in the hemithorax above that of 
the other side, and a push is exerted against 
the mediastinum If the mediastinum 
is labile, this push shifts it m toto toward 
the opposite side, if the entire mediasti- 
num is rigid, then there is no shift, if, 
howeier, the “weak spot” is less resistant 


to pressure than the mediastinum as a 
whole then we will have the development 
of a mediastmal hernia If such a case 
is observed at the fluoroscope or films are 
made at the end of mspnation and of ex- 
piration, it will be seen that the line mark- 
ing the limits of the hernia moves during 
respiration and bulges farthest mto the 
contralateral hemithorax during expna- 
tion 

This situation is seen m Figures 1 and 2 
which are films taken m mspnation and 
expiration, respectively, of a case of medi- 
astmal hernia due to artificial pneumotho- 
rax The intrapleural pressures on the 
right at the time these films were taken 
are as follows On quiet respnation from 0 
to — 4 cm of water , on deep mspnation — 14 
cm and on forced expnation +5 cm We 
see m this case that during mspnation 
the an trapped m the right pleura occupies 
the smallest percentage of the total volume 
of the hemithorax and the intrapleural 
pressure is most negative, the line limiting 
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-jjjj-HERE has been little in the American and the most important of these lies be- 
| llterature o{ the past few years on the hind the sternum above and m front of the 
origin and development of mediastinal heart at the site of the atrophied thymus 
hernia or pneumatocele During this time, The second lies below and posteriorly and 
however, the Italian and French schools is a space bounded below by the crura of 
have devoted considerable attention to the diaphragm, posteriorly by the spinal 
this subject Besta (I) has recently pub- column, and m front by the esophagus as 
lished a comprehensive review of the Con- it bends forward to pass through the 
tmental literature with considerable origi- diaphragm Once a small wedge has been 
nal data, but there is little available in driven through one of these spaces, how- 
English I, therefore, have thought that ever, the margins may be spread until 
it would be of some mterest to review the the hernia occupies an area far greater 
origin of this condition, and to consider than the original “weak spot ’’ 
the mechanism of its development, pre- Thud, how does such a herniation of 
seating several cases illustrating the van- the mediastinum come about? What are 
ous types the physical factors that lead to its de- 

Fust, just what do we mean by the velopment? It takes but little considera- 
term mediastinal hernia. ? It can be de- tion to realize that the force that causes the 


fined as the projection through the medias- henna is a difference m pressure in the two 
tinum of one pleural space into the other halves of the thoracic cage and that this dif- 
hemithorax It was only with the de- ferencem pressure is the resultof a difference 
velopment of artificial pneumothorax in volume It is also quite obvious that 
therapy coupled with the greater use of the the mediastinum itself must be consider- 
\-ray both for fluoroscopy and plate work, ably more ngid than the “weak spot’’ 
that the possibility of such a condition was otherwise the mediastinum as a whole 
appreciated Artificial pneumothorax is would be shifted toward the hemithorax 
S till the most common cause of hernia of with the lowest pressure It is also evident 
the mediastinum, although it does occur that if volume plays any part m the de- 
ni spontaneous pneumothorax and, as we velopment of this condition then there 
shall see, occasionally m the absence of must be a change in the size of the hemia- 
oneumothorax The walls of the hernial tion during the different phases of res- 

* 4 .4 4 , 1 J J. It- -1 _ 


sack as it protrudes through the medias- 
tinum are formed by the parietal pleura 


piration dependent on the changes m the 
size of the thorax as a whole Also it is 


lining each hemithorax This is seen as a evident that a difference in pressure on the 

thin line on the film or the fluoroscopic two sides of the mediastinum can be 

screen, protruding into the normal lung- brought about in either of two ways 
_ 1 , r either the pressure on one side can be 

^Second just where does this hernia raised above the normal or mean, or the 

t'hrn.ivh the mediastinum occur? Ana- pressure on the other side can be lowered 
ri,J; nv there are two so-called "weak below that mean We thus have either a 
spots in the mediastinum ” The first pulsion or a traction hernia, depen ding 
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Fig 5 f, 2 6 

Fig 5 Pulsion hernia due to spontaneous high pressure pneumothorax 
Fig 0 Traction hernia m same case after closure of pleural tear and partial absorption of air 


mg, as we usually do not see herniation of the 
opposite lung through the mediastinum in this 
condition Conclusion obstructive emphy- 
sema of the left lung with herniation of the 
right lung through the mediastinum ” 

When I saw the child in consultation 
my findings were “An atelectatic con- 
dition of the left lower lobe This may 
be the result of obstruction in the left 
lower lobe bronchus There is a slight 
compensatory emphysema m the left upper 
lobe I do not believe there is any ob- 
struction m the left mam stem bronchus 
or any obstructive emphysema m the left 
lung There is a possibility that the ob- 
struction of the left lower lobe may be the 
result of the pressure by a tuberculous 
mediastinal gland ” 

The reason for these conclusions was 
chiefly that it is impossible to get a traction 
type of mediastmal hernia from an ob- 
structive emphysema m cases m which the 
lung is over-distended Also we had 
clinical evidence of atelectasis m the left 
lower lobe Overholt (2) has pointed out 
that when atelectatic, the left lower lobe 
may be entirely hidden by the heart, the 


only clue being a compensatory emphy- 
sema of the upper lobe That is what we 
have here, I beheve, only the compensatory 
emphysema was not sufficient to restore 
all the loss of volume, therefore, part of 
the right lung was drawn through the 
mediastinum 

Bronchoscopy was done m this case, 
and the report was “Purulent tracheo- 
bronchitis with considerable edema and 
sw ellin g of the mucous membrane of the 
left bronchus ” Folio wmg this bronchos- 
copy the fever abated, physical signs dis- 
appeared, and another x-ray examination 
four days later showed disappearance of 
the hernia and a normal left lung 

These two cases illustrate the pulsion 
and traction type of mediastmal hernia 
through the anterior “weak spot " The 
following cases show the practical value of 
differentiating these two types of hernia 
Figure 5 is a film of a man with a high 
pressure pneumothorax on the right side 
At this time the intrapleural pressure on 
the right side was 0 -f 10 cm of water, 
and we recognize a large pulsion henna of 
the nght pleural sack into the left hemitho- 
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frg 3 Fig 4 

Tig 3 Inspiratory phase of traction type of hernia. Note degree of herniation 
Fig 4 Ecpiratory phase note disappearance of hernia. 


the herniation lies against or is lost in the 
shadow of the mediastinum During ex- 
piration this line moves away from the 
mediastinum mto the contralateral lung- 
field and the intrapleural pressure be- 
comes more positive This may occur 
even while the intrapleural pressure is 
negative during quiet respiration because 
the damage has been done by the high 
positive pressure developed during cough 
In this sort of case, then, the bulging is 
most apparent during expiration, and we 
are dealing with the pulsion type of medi- 
astinal henna 

The traction type of hernia is much less 
common Here the force causing the 
herniation is due to a loss of volume of one 
lung and a great increase m the negative 
pressure m that hemithorax- so that the 
lung from the normal hemithorax is drawn 
through the mediastinal “weak spot ’’ 
This loss of volume is usually the result 
either of fibrosis or atelectasis m the in- 
volved hemithorax Figures 3 and 4 are 
film s taken m inspiration and expiration 
of a patient showing this type of mediasti- 
nal henna This case is extremely interest- 


ing from several angles In the first place 
it is the only case of hernia of the medi- 
astmum in the absence of pneumothorax 
that I have seen personally In the second 
place, it was the confusion of ideas arising 
from the ongmal x-ray report that stimu- 
lated my mterest m this subject 
The story, m bnef, is as follows The 
child was admitted to the hospital after 
an illness of two days, with cough and 
fever The resident made a diagnosis of 
pneumonia or bronchial obstruction of 
the left lower lobe The chief on the 
service made a diagnosis of bronchopneu- 
monia The Mantoux test was strongly 
positive The \-ray report on these films 
was as follows 

“Inspiratory phase of respiration demon- 
strated marked shift of the heart and medi- 
astinum to the left, with herniation of the right 
lung through the mediastinum During the ex- 
piratory phase the right lung returns to its 
normal position Fluoroscopically it was noted 
that during the expiratory phase the left lung 
remained aerated and the heart shifted back to 
its normal position This pathological physi- 
ology is indicative of an obstructive emphysema 
m the left mam stem bronchus of long stand- 
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All these cases have been of herniation 
through the anterior “weak spot ” Fig- 
ire 9 shows the expiratory phase of a case 
,vith artificial pneumothorax and hernia- 
tion through the lower posterior “weak 
spot ’’ Here we see that the position of 
the herniation differs from that seen in the 
previous cases, a fact much more easily 
appreciated on fluoroscopic examination 
Herniation of this type, m the presence of 
massive pleural effusion, is the probable 
explanation of the contralateral paraverte- 
bral triangular area of impaired resonance 
known as Grocco’s sign 

SUMMARY 

Attention is called to the fact that medi- 
astinal hernia occurs through one of two 
“weak spots” m the mediastinum, as the 


result of differences m intrathoracic pres- 
sure in the two hemithoraces, due to dif- 
ference m volume 

That the degree of herniation vanes 
with respiration and, therefore, must be 
studied m inspiration and expiration 

That there are two types of herniation 
First, a pulsion type m which the hernia is 
more prominent m expiration Second, 
a traction type m which the henna is more 
prominent during inspiration 

1614 Locust St 
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Tig 7 Inspiratory phase showing mediastinal hernia in case of bilateral pneumothorax Note greater 
prominence of hernia 

rig 8 Expiratory phase same case 
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Fig 9 Expiratory phase of hernia through 
lower posterior weal, spot " 

x Subsequently, the pleural rent be- 
me sealed off and partial absorption of 


the air occurred, but a small pneumothorax 
remained We now see (Fig 6) that the 
situation has changed and, instead of the 
former pulsion henna, we have a traction 
henna The intrapleural pressure on the 
right at this time was -6-12 cm of water 
This case demonstrates that the process is 
reversible and that the direction of the 
herniation depends on the difference in the 
intrapleural pressure on the two sides of the 
mediastinum The herma always points 
toward the side with the lower pressure 
Figures 7 and 8 are from a case of bilat- 
eral pneumothorax m which there is a 
mediastinal hernia The question arises 
here as to whether this is due to too much 
air on the nght side or too little air on the 
left side By studying these films, taken 
in inspiration and expiration, we see that 
the henna is larger during inspiration 
and, therefore, we are dealing with a tr ac- 
tion hernia from too little air on the left 
side The intrapleural pressures confirm 
this, that on the nght being -3-8 cm of 
water and on the left -5-11 cm 
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He illustrates a case of a left mesial 
effusion with spontaneous rupture, show- 
ing a fluid level in the sac alongside and 
behind the heart shadow 

It is evident from the above references 
that mesial empyema is often a clinical 
problem and sometimes presents consider- 
able difficulty in diagnosis It is often 
overlooked It follows or is concurrent with 
lobar pneumonia, and usually presents the 
classical signs of pus 

The mediastinal dullness to percussion 
is widened if the effusion is large enough 
X-ray examination is the greatest diag- 
nostic aid Beside films in the usual posi- 
tion, fluoroscopic examination, and films in 
lateral and oblique positions, may be of 
value Occasionally the Bucky diaphragm 
technic may be used in an effort to dif- 
ferentiate various densities 

Mediastinal and bronchial tumors some- 
times cast a shadow similar to mesial effu- 
sion, but the clinical history and course 
should suggest inflammatory lesions when 
present 

The proximity of these effusions to the 
heart may make them appear to be part 
of it and the distinction between them and 
a pericardial effusion may be impossible 
The shadow of pericarditis is homogeneous, 
while often the adjoining effusion is of a 
different density and a double heart 
shadow is made out 

A tuberculous spmal abscess may cast 
a fusiform shadow behind or to the right 
of the heart, but examination of the verte- 
bral shadows should show its true nature 

CASE REPORTS 

The patient, J M , a soldier, age 55, 
weight 160 pounds, became ill on July 2S, 
with a dull followed by a temperature of 
103 degrees Fahrenheit He had severe 
pain in the right chest and blood-streaked 
sputum He was admitted to the hospital 
on July 29 The pleural pain was so severe 
that morphine was required 

Physical examination revealed signs of 
pneumonic consolidation m the right lower 
lobe. Roentgen examination showed the 


right diaphragm obscured by an irregular 
area of consolidation, with definite thicken- 
ing of the pleura along the axillary border 
The trachea was in the midhne and the 
heart moderately large The left lung 
was clear 

July SI Blood and sputum cultures 
were positive for Type II pneumococcus, 
and 50,000 units of Felton’s antipneumo- 
coccus serum, Types I and II, were given 
during 48 hours, with marked clinical 
improvement 

August 1 In spite of his good clinical 
condition, examination showed a large 
area of consolidation m the left lung, ap- 
parently an extension His temperature 
went up to 104° F A bedside film 
showed the trachea, heart, and mediasti- 
num markedly displaced to the left The 
intercostal spaces were retracted but the 
diaphragm was not elevated The lung 
was opaque and the picture rather typical 
of massive atelectasis The right base 
showed considerable resolution, and the 
diaphragm was no longer obscured 

August 6 The temperature dropped 
by lysis and reached normal August 6 
The patient’s general condition was quite 
satisfactory A film showed further clear- 
ing of the right lung The left lung had 
the appearance of resolving pneumonia 
The heart and mediastinum were still dis- 
placed to the left 

August 10 Though feeling quite well, 
the patient began to run daily evening 
temperatures of 100-101° F A film 
showed the right lung clear, and the left 
lung showed further expansion and resolu- 
tion, but the heart and mediastinum were 
definitely displaced to the left 

August 15 The evening temperature 
was running a httle higher and the leuko- 
cyte count around 15,000 A film showed 
further clearing of the left lung, the heart 
much displaced to the left, the mediastinal 
shadow markedly widened on the right, 
suggesting encapsulated fluid 

August 21 The patient was feehng 
better and the general condition was good 
Percussion dullness in the mid-chest ex- 
tended 2 5 cm to the right of the sternum 



TWO UNUSUAL CASES OF EMPYEMA WITH SPONTANEOUS DRAINAGE 
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■ ENCAPSULATED suppurative 
lljs pleurisy presents many interesting 
diagnostic problems to both clini- 
cians and radiographers Two such cases 
have recently stimulated a study of this 
condition One was mediastinal, the other 
interlobar Both ruptured into a bronchus 
and both patients made excellent re- 
coveries 



Fig 1 Mediastinal abscess following perfora 
tion of esophagus 


of all effusions Its development presupposes 
a fixation of the antenor or posterior margin 
of the lung, by which the fluid is retained in 
the mediastinal recess and is prevented from 
communicating with the general pleural cavity 
Owing to the limited respiratory move- 
ment of this part of the chest, adhesions often 
wall it off from the lateral half of the pleural 
cavity A mesial empyema may be primary, 
in addition to a lateral empyema, or develop 
after a surgical drainage of an ordinary type, 
due to infection of a previously uninfected 
mesial area The proximity of these effusions 
to the heart may make them appear to be a 
part of it and the distinction between them and 
a pericardial effusion may be impossible " 

Suppurative mediastmitis, or true me 
diastmal abscess, is a more rare and usu- 
ally a fatal complication of some surgical 
condition — as a penetrating wound or 
esophageal perforation Such an abscess 
is shown m Figure 1 Wessler and Jaches 
(p 401) report a case of abscess in the right 
lower posterior mediastinum following 
lobar pneumonia which did not involve 
the pleura and winch on the film could not 
be distinguished from a mesial effusion 
Snure (2) reviews the literature of me- 
diastinal pleurisy and gives his findings in 
three cases He says 

“While mediastinal pleurisy is not a frequent 
lesion, it is probably more often overlooked 
or incorrectly diagnosed than any other pleural 
condition Unless an x-ray examination is 
made, it is not often diagnosed until rupture 
into a bronchus or other organ of the chest 


Mediastinal empyema is m reality a sup- 
purative pleurisy localized between the 
mediastinal and visceral layers of the 
pleura It is also referred to as “mesial 
empyema ” It may occur on either side 
of the mediastinum and is localized pos- 
teriorly more often than anteriorly Wess- 
ler and Jaches (1), m their classic book, 
describe the condition as follows 

“A collection of fluid between the medias- 
tinum and the lung is undoubtedly the rarest 


occurs It would seem that pure pneumo- 
coccus type of effusion is about the only form 
that can rupture into a bronchus and the 
patient survive Rupture usually takes place 
within a twenty-day period ” 

Sante (3) says 

“Effusions entrapped between the medias- 
tinal pleura and the medial border of the lung 
are very rare, and we have never seen one which 
was localized close to this area that required 
operative procedure for evacuation ” 
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showed little displacement The rounded 
mass in the cardiohepatic angle was 
markedly decreased in size and the paren- 
chymal perifocal reaction largely absorbed 
On the lateral film the shadows behind the 
sternum had shrunk to an irregular narrow 
mass (Fig 4) 

November 9 The lungs were clear ex- 
cept for some residual thickening of trunks 
and pleura and the patient was clinically 
well 

Comment — The early displacement of 
the heart toward the left due to atelec- 
tasis of the left lung added to the difficulty 
of an early diagnosis of encapsulated fluid 
at the right of the heart The mesial 
pleural area was probably walled off by 
the early pleurisy At no time was the 
“double heart shadow” distinguished 
Pericarditis with effusion was considered 
because of the tremendous apparent heart 
shadow On the other hand, the danger 
of infecting the pericardium was a de- 
terring factor in exploratory puncture 
The excellent condition of the patient, 
together with absence of all pressure 
symptoms, led to postponement of surgical 
intervention, and while the surgeons de- 
layed the patient very successfully drained 
himself spontaneously, on the thirty-ninth 
day after onset of the pneumonia One 
wonders whether the large amount of anti- 
pneumococcus serum might not have een 
a factor in bolstering the patient’s re- 
sistance to the large and prolonged em- 
pyema from which he suffered 

The second case is one of large inter- 
lobar effusion In 1923 Wessler and 
Jaclies (p 352) said, “Interlobar effusions 
are as rare as they are difficult to diagnose 
by the usual clinical means ” The prog- 
ress in the study of this condition is well 
shown by Levitin and Brunn in a scholarly 
and exhaustive article in Radiology, 
December, 1935 (4) 

Interlobar effusions and pus pockets 
are not uncommon and often are demon- 
strated on chest films as shadows of 
varying width along the interlobar lmes 
They are usually small and are easily 



Fig 4 Case 1 One month after rupture 
Collapsed pus pocket retouched 


recognized in lateral films if not clearly 
demonstrated in the usual position The 
shadows tend to remain central Of large 
interlobar effusions, not much is reported 
Wessler and Jaches (p 362) show one case 
in which the effusion appears as a large 
cystic shadow obscuring nearly the whole 
lung but showing rounded margins and 
dear lung surrounding it 

Interlobar effusions are more common 
on the right side because there are more 
interlobar fissures and pneumoma is more 
commonly right-sided Effusions m the 
horizontal fissure appear smaller than those 
in the oblique major fissure which is the 
interlobar fissure bordering the upper 
surface of the right lower lobe In the 
postero-antenor view t presents a surface 
which is broad, extensive, and oval in 
shape An effusion confined to this area 
can be mistaken for a large tumor The 
lateral view usually establishes the posi- 
tion of this shadow within the interlobar 
fissure The following case developed 
such an effusion and presented many diffi- 
culties in diagnosis 

Case 2 M M, aged S, on February 27 
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Tig 2 Case 1 Lateral film (retouched) showing 
extent of anterior mediastinal empyema 


Fig 3 Cose 1 Five days after rupture of medias- 
tinal empyema Lower portion still very prominent 




The veins on the chest were enlarged 
Radioscopic examination showed a non- 
pulsating oval mass to the right of and not 
connected with the heart Films showed 
considerable inflammatory reaction in the 
lung parenchyma at the periphery of the 
mass The impression was mediastinal 
empyema 

August 27 The patient remained in 
good condition A film showed the heart 
displaced to the left by a rounded mass 
extending from the right halus to the dia- 
phragm, which could not be distinguished 
from the heart shadow 

August SO The patient appeared to be 
improving clinically, having no pain or 
difficulty in breathing The percussion 
dullness was 11 cm to the left of the mid- 
stemum and 6 cm to the right Roent- 
genological report The mass is larger 
Lateral film shows a hemielhptical shadow 
in the anterior mediastinum extending up- 
ward 15 cm from the diaphragm and 4 5 
cm centrally behind the sternum This 
overlies the anterior part of the heart 


shadow Impression anterior mesial 
empyema (Fig 2) 

September 4 Films showed an addi- 
tional rounded shadow in the cardiohepatic 
angle 

September 5 At 5 p m the patient began 
to raise large quantities of foul sputum and 
filled six sputum cups during the night 
The following day he raised only 60 c c 
He continued to show marked clinical 
improvement 

September 8 Films showed marked de- 
crease in the size of the shadow at the right 
hilus with definite return of the heart 
toward the normal position The lower 
rounded shadow near the diaphragm was 
more prominent The patient showed 
exacerbations of fever from time to tune 
coincident with his failure to evacuate the 
sputum from his cavity This was def- 
initely helped by postural drainage (Fig 

3) 

October 5 The mediastinal shadow was 
much smaller and in nearly normal posi- 
tion The heart shadow was smaller and 
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Clinically the patient had been eating 
well and gaining weight and was with 
difficulty kept in bed She did not com- 
plain and was not toxic The day pre- 
vious to the discovery of the air in the 
empyema pocket the patient began to 
expectorate pus, and it was very evident 
on viewing the film that the interlobar 
empyema had ruptured ,nto a bronchus 
and was evacuating spontaneously She 
spit up fairly large quantities of pus on 
three occasions, and gradually cleared the 
pocket, which was rather promptly ob- 
literated by the expanding lung 

From the films it is evident that this was 
a very large interlobar effusion extending 
the whole length of the major fissure and 
compressmg the surrounding lung The 
early pleurisy had apparently sealed this 
fissure so that it did not communicate with 
the parietal pleural space The long- 
continued obliteration of the entire lung 
was very puzzling Over-exposed films 
failed to demonstrate any encapsulation 


until after it had begun to empty This 
case did not rupture spontaneously until 
43 days after the beginning of the pneu- 
monia 

These two cases seem to indicate that 
pneumococcic empyema encapsulated 
mesially or in the interlobar fissures may 
evacuate spontaneously without leaving 
bronchial fistulas, as is so often the case 
when parietal empyemas rupture into a 
bronchus This may offer some comfort 
to the doctor vainly struggling to aspirate 
interlobar or mediastinal effusions 
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Fig 5 Case 2 Interlobar empyema soon after rupture Fig 0 Case 2 Lateral film showing inter 
showing air in upper part of pus pocket lobar empyema half drained 


became acutely til following a cold On 
March 3, she was admitted to the hospital 
with symptoms of pneumonia and a tem- 
perature of 104° F Her chief complaint 
was pam in the right chest and abdomen 
Examination revealed typical sign of pneu- 
monic consolidation in the right lower lobe 
The orgamsm typed in Group IV Pam was 
marked for the first week There was evi- 
dently pleural involvement from the onset 
Temperature began to drop on March S 
and fell below normal on March 10 
Thereafter it was rather irregular, with 
evening rise and continued leukocytosis 
pointing to suppurative pleurisy Re- 
peated attempts to find fluid with an as- 
pirating needle failed to locate it 

The first \-ray examination showed 
consolidation of the right lower lobe On 
March S, the entire right side was obscured 
and the mediastinum pushed to the left 
The impression was that it was a case of 
pleural effusion A week later there was 


a thin hne of translucent resolution above 
the right diaphragm, otherwise the whole 
right side was opaque A film on March 
24 showed marked dorsolumbar scoliosis 
which patient could not overcome The 
right chest was still opaque and no en- 
capsulated fluid was made out On April 
10 there was little change in the appear- 
ance of the chest except some retraction 
of the interspaces Films (Fig 5) on April 
14 showed more clearing above the right 
diaphragm and a translucent triangular 
area at the level of the clavicle which was 
believed to be due to air over fluid Addi- 
tional films were made in right and left 
lateral decubitus which demonstrated very 
definite fluid levels in an encapsulated 
area in the mid-lung Lateral films (Fig 
6) showed the pus pocket clearly, about 
half full of fluid Both posterior and 
lateral films clearly showed this pocket 
completely surrounded by lung tissue and 
definitely located it as interlobar 
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oblique views Ghormley and Kixklin (3), 
Hadley (4), and others have described the 
technic, and have demonstrated its worth 
In spite of this, I feel that some radiolo- 
gists do not completely understand the 
anatomy of the spine as revealed in obhque 
roentgenograms, and therefore, have not 
used them to their fullest advantage 

Technic — The technic for getting satis- 
factory obhque views of the lumbar spine 
is not difficult, though sometimes, some in- 
genuity will be needed to properly show 
some of the smaller lumbar articulations 
The angle of obliquity of these joints 
vanes from one to another, and between 
the vanous joints in the same spme, so that 
an exact angle to which the patient must 
be turned, such as advocated by Ghormley 
and Kirkhn, does not seem to be fea- 
sible or necessary For the same reason 
elaborate protractors or central ray di- 
rectors are not needed 
The patient is placed on a flat Bucky 
table with his legs extended and is raised 
about forty-five degrees toward the side to 
be examined, that is, if the right facets are 
being examined, the left side is raised 
The hand of the raised side grasps the edge 
of the table and thus steadies the upper part 
of the body , the lower part of the body is 
maintained in an obhque position by sand- 
bags placed under the upper part of the 
thigh The long axis of the spme is cen- 
tered on the table and the central ray is di- 
rected to whatever region is being examined 
The exposure will be about two and one- 
half times that given for the usual antero- 
posterior projection A suggested setting 
would be 70 k\ p , 30 m distance, 50 ma , 
S seconds 

Stereoscopic roentgenograms in the ob- 
hque position furnish a splendid means of 
familiarizing the radiologist with the anat- 
omy of the region, and are of great value 
in special cases The shift should be in 
the long axis of the body 

Rad logra phic Anatomy — The radio- 
graphic anatomy of the region can be stud- 
ied best by comparing the radiograph with 
tlie articulated spine In tire obhque view, 
the superior and inferior articular processes 


should be well shown and the zygapo- 
physeal joints definitely outlined The ends 
of the articular processes are normally 



Fig 2 Roentgenogram of the left zygapo- 
physcal joints m a normal spine 


smooth and round Pointed or irregular 
ends indicate pathology The joint space 
is normally about a millimeter in width 
The joint surfaces are smooth and should 
be parallel when the patient is m the 
straight position, but when the back is bent 
to either side the spaces become wedge- 
shaped (Fig 1) 

Chandler (2) has pointed out the very 
great importance of the region known as 
the pars mterarticulans,” or, as he aptly 
calls it, ‘the isthmus ” This area is that 
part of the posterior arch where the lamina 
and inferior articular process join the 
heavy bony mass made up of the bases of 
the pedicle, transverse process, and supe- 
rior anterior process It is apparently a 
rather vulnerable region and one that can 
be adequately visualized only in the obhque 
position (Fig 2) 



THE VALUE OF THE OBLIQUE VIEW IN THE RADIOGRAPHIC EXAMINATION 

OF THE LUMBAR SPINE 


By S A MORTON, M D , Milwaukee, Wis 
From the Department of Radiology, Marquette University and from Columbia Hospital 


T ^^HE extreme importance of the radi- 
ograph m the study of anatomy and 
physiology of the spme is generally 
recognized The information that has been 
acquired by the radiological study of the 
spine has been gained largely from the 
study of the routine anteroposterior and 


of structure, there are parts of the spine that 
are not adequately visualized by the con- 
ventional plates and, m order that all parts 
of the spme may be seen, oblique plates are 
often necessary 

One finds reference to the oblique pro- 
jection of the spme in European literature 


Zy*»pophyse ». l joint 
between sup. aplio Ps of 1.3 
and mf arti c. Ps of Lz on 
Rt aide 


Trans process in cross 
section 

Sup. articular process 
oEL4 


Pars mtcraphculapia 
(isthmus) 


Lamina 
Spme of 1*4- 



.Transverse Process 
on other side 


Cross section of 1 he 
opposite lamina 

Inf articular Process 
ofL} 


Sacro ilhac 
joint 


Fig 1 Diagram of a roentgenogram of the spine showing in particular the right 
zygapophyseal joints with related structures 


lateral roentgenograms of this region 
Each individual vertebra is a complex bony 
structure and when it unites with the other 
vertebrae above and below it to form the 
spinal column, a still more complex arrange- 
ment results Due to this complexity 


under the name of the "Dittmar Position ” 
The work of Meyer-Burgdorff (7) and 
Lange (6) did much to demonstrate the 
value of this position 
In this country, Hubeny (5) was perhaps 
the first to call attention to the value of 
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individual, the lateral margin of the lam- 
ina, the external aspect of the supenor arti- 
cular process, and the lateral border of the 


lamina No constant distance was noted, 
there bemg considerable variation in these 
distances from one spine to another Sev- 




Fig 5 A roentgenogram of a case with an 
mterarticular defect. 


Normal S 
shaped line 




Fig 6 Diagram to show the normal S-shaped 
line made up of lateral margins of lamina, supenor 
articular process, and pedicle 


pedicle form an S-shaped curve A break 
in this curve is suggestive of a subluxation 
and should be confirmed by an oblique 
view (Fig 6) 

In the oblique view one can see the de- 
gree of subluxation and can sometimes 
demonstrate actual impingement of the 
upper end of a supenor articular process 
with the lower margin of the pedicle above, 
or of the lower end of the infenor articular 
process with the upper margin of the 
lamina below (Fig 7) In this connection, 
measurements were taken m a senes of 
normal spines to determine whether or not 
there was any constant distance between 
the tip of the supenor articular process and 
tlie lower margins of the pedicles and the 
base of the transverse processes or between 
tlielowennost portion of the mfenor articu- 
lar process and the upper border of the 


eral points, however, were noted on measur- 
ing these distances They are greater m 
the upper and middle parts of the lumbar 

TABLE I — DISTANCE FROM THE SUPE- 
RIOR ARTICULAR PROCESS TO THE LOWER 
MARGIN OF THE PEDICLE AND TRANS- 
VERSE PROCESS ABOVE 


Vertebra 


2 

3 

4 

5 

Distance in millimeters 


15 

14 

9 

3 

TABLE II — DISTANCE FROM 

INFERIOR 

ARTICULAR PROCESS 

TO 

THE 

SUPERIOR 

BORDER OF THE 

LAMINA BELOW 


Vertebra 


o 

3 

4 

5 

Distance m millimeters 


7 

G 5 

4 5 

4 
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fact that m the oblique radiograph, as one and a] C ?^ Ulty ^ be demonstrated 
descends, each zygapophyseal joint is betwemth^J 0 ^ ° f ^ normal relatl0n 

J 3 betweeJ1 the adjacent zygapophyseal joints 



situated slightly more anterior than the one 
above it If this relation is not present, 
some pathologic processes causing the dis- 
placement should be considered 

There is normally considerable variation 
m the appearance of the spine in the 
oblique view so that one must not regard as 
pathologic every slight variation from the 
textbook normal 

The most important lesions occurring m 
the lumbar spine in which the oblique view 
gives valuable information will be dis- 
cussed 

Separations m the neural arch of the 
last lumbar vertebra are quite common 
These may be bilateral or unilateral and 
may occur in various regions of the arch 
Defects in the arch posterior to its mter- 
articular portion are common and are not 
usually the cause of symptoms The 
farm bar spina bifida occulta is an example 
of this type Interarticular defects are not 
so often seen m the routine anteroposterior 
roentgenograms (Fig 3) 

The demonstration of the presence or 
absence of a separation m the neural arch 
is very important in the diagnosis of 
spondylolisthesis , this can best be done by 
an oblique ray In this view the actual 


is seen True lateral roentgenograms will 
also show the lesion m the isthmus, but the 
oblique views will tell whether it is unilat- 
eral or bilateral and just where it is located 
(Fig 4) 

In some cases it is exceedingly difficult, 
particularly m the hght of the admittedly 
debatable etiology, to decide how much of 
the factor an alleged trauma was in the 
production of this lesion In such cases 
stereoscopic oblique roentgenograms are 
particularly helpful, showing one if any 
comminution, callus, or other structure is 
present that might suggest a recent trau- 
matic fracture I have been impressed m 
many cases by the smoothness of the 
"fracture" line (Fig 5) Willis (8), whose 
work on anatomic variation at the lumbo- 
sacral junction is outstanding, feels that 
these are not actual fractures of the bone 
but rather “actual disunion, the result of 
trauma to a pre-existing defect so that 
fibrous or cartilaginous tissue is fractured ” 
However, I believe that actual bony frac- 
tures can occur in this region, the result of 
severe trauma 

Subluxations of the zygapophyseal joints 
as described by Hadley, are seen quite often 
In the anteroposterior 
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individual, the lateral margin of the 1am- 
ma, the external aspect of the superior arti- 
cular process, and the lateral border of the 


lamina No constant distance was noted, 
there bemg considerable variation in these 
distances from one spine to another Sev- 



Fig 5 A roentgenogram of a case with an 
interarUcular defect. 


Normal S 
shaped line 




Fig 6 Diagram to show the normal S-shaped 
Une made up of lateral margins of lamina, superior 
articular process, and pedicle 


pedicle form an S-shaped curve A break 
in this curve is suggestive of a subluxation 
and should be confirmed by an obhque 
view (Fig 6) 

In the oblique view one can see the de- 
gree of subluxation and can sometimes 
demonstrate actual impingement of the 
upper end of a superior articular process 
with the lower margin of the pedicle above, 
or of the lower end of the inferior articular 
process with the upper margin of the 
lamina below (Fig 7) In this connection, 
measurements tv ere taken m a series of 
normal spines to determine whether or not 
there was any constant distance between 
the tip of the superior articular process and 
the lower margins of the pedicles and the 
base of the transeerse processes or between 
tlic lowermost portion of the inferior articu- 
lar process and the upper border of the 


eral points, however, were noted on measur- 
ing these distances They are greater in 
the upper and middle parts of the lumbar 

TABLE I — DISTANCE FROM THE SUPE- 
RIOR ARTICULAR PROCESS TO THE LOWER 
MARGIN OF THE PEDICLE AND TRANS- 
VERSE PROCESS ABOVE 


Vertebra 


2 

3 

4 

5 

Distance in millimeters 


15 

14 

9 

5 

TABLE II — DISTANCE FROM 

INFERIOR 

\RTICULAR PROCESS 

TO 

THE 

SUPERIOR 

BORDER OF THE 

LAMINA BELOW 


Vertebra 


2 

3 

4 

5 

Distance in raiiltmUers 


7 

b 5 

4 5 

4 


572 


RADIOLOGY 


spine than they are m the lower Also, 
the amount of clearance above the supe- 
rior articular process is more than that 


joint surfaces, and by diminution of the 
joint spaces The ends of the articular 
processes are often rough and pointed and 



Rig 7 Diagram to demonstrate the appearance of a partial dislocation with 
associated h> pcrtrophie changes 


below the inferior articular process (Tables 
I and II) 

If the fifth lumbar lies deep on the sac- 
rum, the distances previously mentioned 
are less in the lower part of the spme than 
if it is a high-lying fifth lumbar The im- 
portance of this point is that one should not 
diagnose impingements or near-impinge- 
ments m the lower spine without very good 
evidence, because here the distance be- 
tween the tips of the articular processes and 
structures with which they might impinge 
is less than m other areas of the spine 
Sometimes in a severe injury to the spme, 
with a compression fracture of the vertebral 
body, there is an actual dislocation at the 
zygapophyseal joints The superior proc- 
esses get behind the inferior instead of in 
front, which is the normal relation This 
is rather obvious and is particularly well 
shown when viewed obliquely 

Arthritic changes m the zygapophyseal 
occur and apparently are the cause of con- 
siderable pain in the lower back, though in 
the examination of the gastro-mtestmal 
tract and kidney, it is not infrequent to ob- 
serve rather marked changes about these 
joints In many of these patients, it is 
impossible to elicit any history of pain m 
the back Arthritic changes are manifest 
by a loss of the usual smooth margins of the 


areas of bone sclerosis are noted about the 
affected joints 

In that group of cases which go by the 
names of arthritis deformans, spondylosis 
rhizomelic, spondylosis ankylopoietica, 
Mane-Stnunpell, and Bechterew’s diseases, 
the oblique projection aids greatly in seeing 
the nature of the lesion Destructive 
changes in the zygapophyseal areas are 
seen and an ossification of the ligaments 
about these joints is observed 

The importance of the roentgenogram in 
the diagnosis of mtraspmal tumors is now 
well known In most cases the most essen- 
tial information is obtained on the antero- 
posterior and lateral examinations, but 
often additional information can be gamed 
m the oblique projection, particularly m 
estimating the amount of bony destruction 
Various anomalies of the lumbar spme 
such as accessory ossicles about the articu- 
lar processes or abnormal arrangements 
at the lumbosacral joint are sometimes seen 
to better advantage in the three-quarters 
view 

It is often possible to get a view straight 
through at least the upper part of a sacro- 
iliac joint in this position, which may be of 
value in certain conditions of sacro-ihac 
disease 

Thus it can be seen that the obhque view 
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gives added information in various types 
of spinal conditions It is not advocated 
that this position be used routinely, but it 
should be employed in all cases of spondy- 
lolisthesis and in selected cases of obscure 
back pain Stereoscopic views in this 
position are also of great value in teaching, 
because they give a picture of the anatomy 
of the spme entirely different from the 
routine anteroposterior view 

SUMMARY 

In order to properly visualize certain 
areas of the lumbar spme, oblique roent- 
genograms are necessary The technic of 
obtaining this view is described and the 
normal anatomy, as revealed m the roent- 
genogram, is discussed The zygapo- 
physeal joints are best studied m this posi- 
tion The various lesions occurring in or 
about them m which the oblique view is 
particularly valuable are described 
3321 North Maryland Ave 
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RADIATION PROCTITIS 


A PRELIMINARY REPORT OF 39 CASES 1 
By HARRY E BACON, MD.FACS, Philadelphia 


A LTHOUGH possibly of a lesser ira- ently radium is the causative factor, in no 
P or ^> one of the fascinating aspects instance have ive observed a similar proc- 
of coloproctology is the occurrence titis followmg the use of roentgen therapy 
of various processes, extrinsic and remote, alone It has been reported, however, by 
which manifest themselves m the rectum or others, in cas es receiving very large total 
influence its general state Among these doses of daily fractionated x-ray, after the 
are such conditions as endometriosis, Kru- method of Coutard 
kenberg tumor, certain vestigial remnants The purpose of this paper is to present 
forming presacral tumors and cysts, meta- data and the findings in 39 cases in which 
static growths in the cul-de-sac from van- radium, alone or in conjunction with roent- 
ous organs, and radiation proctitis This gen rays, was employed outside the rectum 
latter is encountered with sufficient fre- Radiation proctitis resulting from the m- 
quency to warrant consideration, espe- trarectal use of radium is omitted from this 
cially smce radiation in the treatment of discussion This senes has been collected 
cervical and fundal cancer is advocated by over a penod of time, and each case has 
the leading gynecologists in this country been seen personally by the author, either 
and abroad, who feel it to be the method in pnvate practice or m the Temple, 
par excellence Graduate, or Philadelphia General Hos- 

As is known, radiation gives rise to con- pitals 
gestion and obliteration of the blood ves- All the patients were females between 
sels That there is brought about cessa- the ages of 27 and 69 Four of the most 
tion of mitoses and cell division, with sub- severe cases were in women in their early 
sequent disintegration and absorption of thirties, three of whom were colored It is 
these cells, has been shown To evaluate of interest to mention that six patients were 
better the effect on the rectum, we must exceptionally obese The entire group were 


appreciate the fact that this regression is 
followed by fibrosis or connective tissue 
replacement, which in itself retards cell 
proliferation 

The effects of radium and the roentgen 
ray on the rectum were described by Futh 
in 1915 (3), mentioned by Weishaupt in 
1918 (4), and discussed at length by Buie 
and Malmgren in 1930 (2) By the last 
two authors this condition is termed “facti- 


being treated for malignancy of the cervix 
or body of the uterus, except one, who had 
a myofibroma Interstitial mtracervical, 
or mtra-utenne radiation was given m the 
order of frequency In many, no estimate 
of the dosage was obtainable Brust (1) 
believes that the total number of milligram- 
hours of radium applied does not seem to 
bear a direct relationship to the occurrence 
of proctitis Buie and Malmgren state 


tial proctitis ” 

Radiation proctitis represents an inflam- 
matory process of the rectum resulting 
from the use of x-ray and radium, usually 
m the treatment of ex trarectal malignant 
growths, predominantly uterine, however, 
other instances have been noted Appar- 

before the Proctologic Society of the Gradu- 
ate Hospital Dec 15 1936 


that m their senes the smallest dose was 
800 and the largest 15,100 milligram-hours, 
with an average of 5,856 So far as we 
could determine from patients and their 
records, 12 received no roentgen therapy 
It seems only proper to report that the ma- 
jority of cases, 74 per cent to be exact, re- 
ceived their treatment in hospitals other 
than those cited above 


1 
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The pathologic changes may be grouped 
in three stages The first, congestion or 
hyperemia, is noted in the early or incipient 
cases The process is observed first on the 
anterior rectal wall In 65 cases, Buie saw 
one with the lesion entirely on the right 
wall, three, on the anterior right wall, and 
one, lateral and posterior The author has 
observed that the lesion usually begins on 
the anterior wall but is by no means con- 
fined to it, at times, the rectum may even 
be encircled The process begins approxi- 
mately from three-quarters of an inch to 
an mch above the anorectal line, to extend 
upward for a distance of from one-half to 
one mch Examination elicits usually a 
circumscribed area of thickening not un- 
like a few layers of thin, wet cardboard in 
the anterior rectal wall The mucosa is 
non-adherent, reddened, edematous, and 
covered to a slight degree by a non-charac- 
tenstic mucoid exudate 

The second, or ulcerative, stage is us- 
ually quite characteristic as far as the find- 
ings are concerned Here the thickening is 
more marked, with extension laterally 
rather than longitudinally The mucosa 
seems quite adherent to the deeper layers, 
a distinct change from the initial stage 
Situated on the anterior rectal wall or at 
times slightly to one side there is a hori- 
zontally oval, irregularly rounded ulcera- 
tion from one-half to one and one-half 
inches in extent It occurs as a pearly- 
white or grayish plaque, giving the impres- 
sion of bemg plastered on the surface , but 
close inspection reveals it to be a necrosis 
of the mucosa and often the submucosa 
Often a dirty-sticky material is present 
over the surface of the membrane, but this 
can be swabbed away easily, leaving a clear 
membrane as above described The center 
appears slightly elevated and the edges are 
somewhat depressed, forming a prominent 
gutter with the surrounding mucosa This 
membrane is quite adherent and tough, so 
that if it is pulled away a deep ulcer re- 
mains which bleeds considerably After 
a period of from ten to fourteen days the 
center is more loose and the edges are ele- 
\ated and still later the necrotic membrane 


begins to slough away Two cases in this 
series developed a rectovaginal fistula, 
which opened exactly in the center of the 



Fig 1 Radiation procUtis showing pearly- 
white plaque on the anterior wall of the rectum 
The elevated borders and telangiectasis may be 
seen Case of squamous-cell carcinoma of the 
cervix. Type 4 Patient had received approxi- 
mately 11,000 me -hr intracervically and mtra- 
vaginally 

ulcer The mucosa immediately adjacent 
is more or less atrophic and pale, so that the 
small blood vessels are unduly prominent 
This telangiectasis, according to Buie, is 
pathognomonic 

In the third stage, where a stricture has 
formed, there is an organized narrowing of 
the rectal lumen approximately from three- 
quarters of an inch to an mch and one-half 
above the anorectal line It is usually an- 
nular, and may be partial or complete, but 
is devoid of the nodular excrescences usu- 
ally palpated in primary or extended ma- 
lignancy Ulceration is frequent but, be- 
cause of secondary infection and the prog- 
ress of the disease, is not characteristic 
In almost every instance the patient will 
mention that some form of vaginal treat- 
ment has been given previously but that 
now the complaint is rectal Bleeding is 
invariably the most common symptom, 
usually associated with defecation It 
may be bright red drops, dark clots, or 
streaks on the stool Rarely a profuse 
hemorrhage is cited The initial discom- 
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fort is indefinitely described as a dull, ach- 
ing sensation, occasionally, however, the 
pain is of a burning nature Later, tenes- 



Fig 2 Radiation proctitis showing simdar 
plaque on the antero-Iatcral wall of the rectum 
Telangiectasis is well shown Squanious-ccll 
carcinomu of the cervix Grade 2 Patient had 
recaved 9 (XX) me -hr of radium 

mus of varying intensity occurs, the result 
of splunctenc irritability from the inflam- 
matory process Such symptoms as fre- 
quent and urgent desire for stool, incom- 
plete evacuations, fecal discharges mixed 
with mucus, pus, blood, and necrotic mate- 
rial are cited in cases in which a stricture is 


the only absolute means of ruling out ma 
hgnancy 

In first-stage cases the prognosis depends 
upon the behavior of the growth for which 
radiation treatment was originally given 
If this responds favorably, the rectal com- 
plication is relieved, although in Buie’s ex- 
perience there is always some bleeding 
The ulcerative group, especially if fistula 
occurs, has a very problematic prognosis 
We say this because a few of the cases in 
which the primary growth was thought to 
be controlled failed to respond to proper 
and regular treatment of the rectal condi- 
tion In cases in which stricture is present, 
of course, the prognosis assumes the doubt- 
ful aura that always surrounds this syn- 
drome 

In the first and second stages palliative 
treatment is usually all that is required, 
but stricture, as a rule, necessitates surgi- 
cal intervention The palliative measures 
employed are rest in bed, a soft, bland diet, 
and liquid petrolatum by mouth Absolute 
cleanliness will do much in itself to aid 
healing, and to this end an irrigation of 
warm potassium permanganate solution, 

1 10,000, after each defecation, is helpful 
Compresses wrung out m hot bone aad 
solution and applied to the perineum, and 
hot sitz baths offer temporary relief In- 
stillations of warm olive oil, two ounces 


present 

With a history of interstitial uterine 
radiation and the presence of a pearly- 
white plaque situated on the anterior rectal 
wall there is little difficulty in making a di- 
agnosis of radiation proctitis However, 
this process not uncommonly encircles the 
rectum, in which case it is often no easy 
matter to decide whether it is the result of 


radiotherapy or an extension of the malig- 
nancy Of course, the history is of value 
but does not rule out the possibility of ex- 


tension In cases in which malignancy has 
extended to the rectum there is no typical 
membrane, and the constriction is irregular 
and nodular m contrast to the more even 
distribution of the fibrosis resulting from 
radiation Repeated negative biopsies 
from different portions of the stricture are 


thnee daily, are soothing and will relieve 
the tenesmus Ichthyol, 25 per cent aqueous 
solution, and hamamelis water lessen in- 
flammation and promote hea ling, while 
gentian violet, 1 per cent solution, or balsam 
of Peru, applied to the ulcerated surface 
every second day, is also beneficial Se 
verely painful cases may require surgical in- 
tervention, especially if stricture is present 
Fourteen patients m the author’s senes 
presented stricture of the rectum In eight 
of the 14 cases the symptoms were so dis- 
tressing and the process was so extensive 
that colostomy was performed In two of 
these eight, stneturotomy was first per- 
formed, but with only moderate relief 
The simplest procedure is to divide the 
stricture longitudinally in its postenor 
phase with a cautery and sever the super- 
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ficial fibers of the external sphincter mus- 
cles (posterior sphincterotomy) Good re- 
sults will be encountered temporarily, but 
subsequent contraction is to be expected 
It would seem, therefore, that except in 
very early cases, colostomy is the proce- 
dure of choice 

SUMMARY 

The rectal manifestations following the 
mtravaginal and mtracervical use of ra- 


dium in 39 cases have been described and 
an attempt made to classify simply the 
various stages encountered 
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SIMULTANEOUS LYMPHOSARCOMATOSIS AND CARCINOMA OF THE 
BREAST IN THE SAME INDIVIDUAL 


CASE REPORT 

By HERBERT A JUDSON, U D , Las Angeles, Calif 


NSTANCES of the occurrence of two Personal History —Irrelevant as far as 
entirely different types of neoplasm in the present report is concerned 
the same patient at the same time have Present Illness — About one month be 
come within the experience of all radi- fore entrance, the patient noticed a hard 
ologists However, each such occurrence mass in the left axilla, and more recently a 

lump in the left breast Several small 
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Fig 1 Photomicrograph of the section from 
the breast tumor carcinoma simplex type There 
are masses and columns of epithelial cells uivadmg 
a more or less dense stroma No definite lumen is 
seen in the masses The cells are irregular in size 
and shape, many with hyperchromatic nuclei an 
occasional mitotic figure is seen In some of the 
groups the cells are very large, with clear cyto- 
plasm and small nuclei ( X 125) 


has peculiar aspects that make its study 
of value The following case presents a 
number of interesting features and will, 
therefore, be reported in some detail 


CASE REPORT 

K B , female, single, 62 years of age 
when first seen, Dec 27, 1932 She came 
because of enlarged glands in the neck and 
axilla and a mass in the breast 

Family History— Her mother died of 
cancer of the liver, and one sister had 
cancer of the breast 


glands were also felt along the left side of 
the neck There had been a feeling of 
malaise and weakness gradually coming on 
during the past few weeks She had lost 
15 pounds during the past year 
Physical Examination — A hard mass 
was present in the left breast below the 
nipple, about 4 X 5 cm in diameter 
There was dimpling of the skm over the 
mass, and the nipple was retracted There 
was a gland the size of a small hen-egg in 
the left axilla Numerous small lymphatic 
glands were present in the left cervical re- 
gion Examination otherwise was es- 
sentially negative 

Laboratory Findings — Blood hemo 
globm S4 per cent, red cells normal, leuko- 
cytes total count 9,000, lymphocytes 25 
per cent, large mononuclears and tran- 
sitionals 5 per cent, polynuclears 70 per 
cent, platelets normal Urine normal 

Diagnosis — Cancer of the left breast 
with axillary metastases 

Operation — A radical amputation of 
the left breast was performed Feb , 20 
1933, by Dr Donald Ross The micro 
scopic diagnosis was adenocarcinoma of 
the breast (Fig 1), benign lymphoma of 
the axillary lymphatic glands (Fig 2) 

Subsequent History — The patient made 
an uneventful post -operative recovery fol- 
lowed by roentgen therapy to the left 
breast area six weeks after operation 
The small glands m the neck receded l n 
August, 1933, a large gland appeared in 
the left submaxillary area, which receded 
promptly with two x-ray treatments 
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This recurred and was present when the 
patient was next seen m May, 1934 The 
cervical glands were also again enlarged 


part of 1936, the patient developed pleu- 
risy Death occurred Feb 20, 1937 An 
autopsy, performed by Dr Leo Levi, 



Fig 2-1 Fig 2-B 


Fig 2-A Section from the axillary glands thought to be metastatic carcinoma 
of the breast but shown upon microscopic ex am mat ion to be lymphoma. There are 
macw of closely packed lymphoid cells regular in size and shape Occasional mi- 
totic figures and hyperchromatic nuclei are present No germinal centers are seen 
No definite evidence m this section of infiltrating lymphosarcoma ( X 125) 

Fig 2-B Low power new of the section from the axillary glands The normal 
structure of the glands is preserved and there is little to suggest the widespread in- 
vasive lymphosarcomatosis that is to ensue (X 10) 


In October, 1934, a peculiar throat con- 
dition appeared, with marked enlargement 
of both tonsils, portions of which hung 
down into the throat in pedunculated 
masses A biopsy specimen of the right 
tonsil showed lymphosarcoma (Fig 3) 
Roentgen therapy was instituted on Nov 
13, 1934, by Dr Seeley G Mudd at the 
California Institute of Technolog)'- Be- 
tween that date and Dec 26, 1936, the 
patient received 34,924 roentgens This 
dosage was divided into eight cycles, being 
directed to se\eral areas (spleen, epiphar- 
ynx, larynx chest, anterior left and right 
thighs, left shoulder, right knee, right 
lateral forehead), since during the interim 
in n hich she n as under observ ation masses 
became apparent in these several regions 
The masses showed uniformly rapid re- 
sponse to comparatn ely moderate dosage 
of external radiation 

Of particular interest was the uuolie- 
mcnt of the stomach and duodenum, mani- 
festing itself b\ epigastric distress m 
March l')3o (Fig 4) During the latter 


showed a well-healed scar over the left 
chest of a radical mastectomy No ma- 
croscopic evidence of carcinoma was seen 
Masses were noted in both groins, in the 
mid-portion of the right arm, and numerous 
shot-like nodules were encountered in the 
subcutaneous tissue They were firm in 
consistency, the cut surface hanng a 
homogeneous, firm, white appearance 
Bilateral pleural effusion was present, the 
left lung showing a collar of white tissue 
about the terminations of the bronchi 
The stomach and small bowel showed 
nothing of interest About 10 cm below 
the ileocecal valve, the descending and 
transverse colon showed pedunculated 
masses, which on cut section seemed to be 
composed of homogeneous, ivory-colored 
firm material Similar white, firm, oial 
masses were seen shining through the 
capsule of the right kidney, and were found 
m the spleen, in the lesser omentum, and 
at the bifurcation of the lliacs 
Diagnosis — Generalized lymphosarco- 
matosis 



SIMULTANEOUS LyMPHOSARCOMATOSIS AND CARCINOMA OF THE 
BREAST IN THE SAME INDIVIDUAL 


CASE REPORT 

By HERBERT A JUDSON. AX D , Los Angeles, Calif 


INSTANCES of the occurrence of two Personal History — Irrelevant as far as 
II entirely different types of neoplasm m the present report is concerned 

the same patient at the same time have Present Illness —About one month be- 
come within the experience of all rach- fore entrance, the patient noticed a hard 
ologists However, each such occurrence mass in the left axilla, and more recently a 



Pig 1 Photomicrograph of the section from 
the breast tumor, carcinoma, simplex type. There 
are masses and columns of epithelial cells invading' 
a more or less dense stroma No definite lumen is 
seen in the masses The cells are irregular in size 
and shape many with hyperchromatic nuclei, an 
occasional mitotic figure is seen In some of the 
groups the cells are very large with clear cyto- 
plasm and small nuclei (X125) 

has peculiar aspects that make its study 
of value The following case presents a 
number of interesting features and will, 
therefore, be reported in some detail 

CASE REPORT 

K B , female, single, 62 years of age 
when first seen, Dec 27, 1932 She came 
because of enlarged glands m the neck and 
axilla and a mass in the breast 

Family History— Her mother died of 
cancer of the hver, and one sister had 
cancer of the breast 


lump in the left breast Several small 
glands were also felt along the left side of 
the neck There had been a feeling of 
malaise and weakness gradually coming on 
during the past few weeks She had lost 
15 pounds during the past year 
Physical Examination — A hard mass 
was present in the left breast below the 
nipple, about 4 X 5 cm in diameter 
There was dimpling of the skin over the 
mass, and the nipple was retracted There 
was a gland the size of a small hen-egg m 
the left axilla Numerous small lymphatic 
glands were present in the left cervical re- 
gion Examination otherwise was es- 
sentially negative 

Laboratory Findings — Blood hemo 
globm S4 per cent, red cells normal, leuho 
cytes total count 9,000, lymphocytes 25 
per cent, large mononuclears and tran- 
sitionals 5 per cent, polynuclears 70 per 
cent, platelets normal Urrne normal 

Diagnosis — Cancer of the left breast 
with axillary metastases 

Operation — A radical amputation of 
the left breast was performed Feb , 20 
1933, by Dr Donald Ross The micro- 
scopic diagnosis was adenocarcinoma of 
the breast (Fig 1), benign lymphoma of 
the axillary lymphatic glands (Fig 2) 
Subsequent History — The patient made 
an uneventful post-operative recovery fol- 
lowed by roentgen therapy to the left 
breast area six weeks after operation 
The small glands m the neck receded In 
August, 1933, a large gland appeared in 
the left submaxillary area, which receded 
promptly with two x-ray treatments 




SIMULTANEOUS LyMPHOSARCOMATOSIS AND CARCINOMA OF THE 
BREAST IN THE SAME INDIVIDUAL 


CASE REPORT 

Bv HERBERT A JUDSON, M D , Ca/j/ 


(INSTANCES of tlie occurrence of two 
I entirely different types of neoplasm in 
tlie same patient at the same time have 
come within tlie experience of all radi- 
ologists However, each such occurrence 



Tig 1 Photomicrograph of the section from 
the breast tumor, carcinoma simplex t>pe There 
are masses and columns of epithelial cells invading 
a more or less dense stroma No definite lumen is 
seen in the masses The cells are irregular in size 
and shape many with hypcrchromatic nuclei an 
occasional mitotic figure is seen In some of the 
groups the cells are very large with clear cyto 
plasm and small nuclei (X125) 

has peculiar aspects that make its study 
of value The following case presents a 
number of interesting features and will, 
therefore, be reported in some detail 

CASE REPORT 

K B , female, single, 62 years of age 
when first seen, Dee 27, 1932 She came 
because of enlarged glands in the neck and 
axilla and a mass in the breast 

Family History —Her mother died of 
cancer of the liver, and one sister had 
cancer of the breast 


Personal History — Irrelevant as far as 
the present report is concerned 
Present Illness — About one month be- 
fore entrance, the patient noticed a hard 
mass in the left axilla, and more recently a 
lump in the left breast Several small 
glands were also felt along the left side of 
the neck There had been a feeling of 
malaise and weakness gradually coming on 
during the past few weeks She had lost 
15 pounds during the past year 
Physical Examination — A hard mass 
was present in the left breast below the 
supple , about 4 X 5 cm m diameter 
There was dimpling of the skin over the 
mass, and the nipple was retracted There 
was a gland the size of a small hen-egg m 
the left axilla Numerous small lymphatic 
glands were present in the left cervical re- 
gion Examination otherwise was es- 
sentially negative 

Laboratory Findings — Blood hemo- 
globin S4 per cent, red cells normal, leuko- 
cytes total count 9,000, lymphocytes 2d 
per cent, large mononuclears and tran- 
sitionals 5 per cent, polynuclears 70 per 
cent, platelets normal Urine normal 
Diagnosis — Cancer of the left breast 
with axillary metastases 

Operation — A radical amputation of 
the left breast was performed Feb , 20 
1933, by Dr Donald Ross The micro- 
scopic diagnosis was adenocarcinoma of 
the breast ( Fig 1), benign lymphoma of 
the axillary lymphatic glands (Fig 2) 
Subsequent History — The patient made 
an uneventful post-operative recovery fol- 
lowed by roentgen therapy to the left 
breast area six weeks after operation 
The small glands in the neck receded In 
August, 1933, a large gland appeared in 
the left submaxillary area, which receded 
promptly with two x-ray treatments 
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RADIOLOGY 


DICUSSION 

The appearance of two totally different 
biological types of neoplasms m the same 



Tig J Section from tonsillar tissue remo\cd 
by biopsy one and one half jears following the 
mastectomy, lymphosarcoma lymphocytic type 
The cells are fairly regular in size and shape, but 
with vesicular nuclei Numerous mitotic figures 
and a few hypcrchromatic nuclei arc seen (X ISO ) 

individual at the same time is not a com- 
mon finding It is probably simply a 
matter of coincidence, and as such, is of 
infrequent occurrence To enter into any 
discussion of possible causative relation- 
ship is of academic interest only, for there 
is no reason why a person suffering from 
one type of neoplasm should not develop 
another, but this simultaneous occurrence 
does complicate the problems of diagnosis 
and treatment It emphasizes the need to 
bear m mind that double neoplasms do oc- 
cur and, although uncommon, need to be 
watched for 

The present case also illustrates the 
often insidious onset of the lymphoblas- 
toma group The presence of a second 
neoplasm was not suspected when the 
radical mastectomy was performed The 
appearance of the axillary glands, while 
perhaps suspicious of early malignant 
changes, was more that of benign lym- 
phoma There was little indication of 
the generalized lymphosarcomatosis which 


was to follow, involving at one tune or 
another most of the lymph gland-beanng 
areas of the body, and of which the axillary 
gland involvement was undoubtedly the 
apparently innocent forerunner It was 
not until later when the tonsils became af- 
fected that the malignant changes were 
unmistakable 

This insidious onset, with its tendency 
to wider spread, raises the question whether 
upon fin chug evidence of malignant change 
at one point m the lymphatic system it 
might be advisable to give prophylactic 
roentgen therapy to all the lymph gland 
areas, even to those not as yet openly in- 
volved Experience seems to teach that 
only infrequently does the disease remain 
limited to a local area or single organ, and 
that many cases thought to be localized 
will later manifest the disease in other 
areas Jacox’s (1) comparative statistics 
indicate that systemic irradiation of all 
lymphoid areas brings better symptomatic 
response than the more common custom 
of treating local areas as they become 
manifestly involved 



Fig i Lymphosarcoma of the stomach with 
soft lesions of the rugose polypoid type There 
was little interference with peristalsis Note the 
coincident involvement of the duodenal cap 

With either method the response to 
moderate doses of external radiation is 
prompt and marked relief may be obtained 
for a long period of tune Even in cases 
m which the disease has become so wide- 


FILES NON-SCREEN 


PROCEDURE WITH POTTER-BUCKY DIAPHRAGM 


5S3 



Figs 1 A and 1 B Illustrating the difference in density between regular film produced without intensifying 
screen and the new Agfa non-screen film — exposed simultaneously in the same cardboard holder 


screen film adaptable to a Potter-Bucky 
diaphragm procedure, members of the 
General Electric X-ray Corporation’s 
Technical Service Department began to 
investigate the possibilities 

The results subsequently produced with 
the Bucky diaphragm, even on areas as 
thin as a hand and up to the thickness of 
the average shoulder, were startling In- 
troduction of the Potter-Bucky diaphragm 
into this procedure indicated that a new 
and considerably higher baseline for diag- 
nostic roentgenography was not only pos- 
sible, but also practical, for virtually all 
extremity work up to and including the 
shoulder 

When the Potter-Bucky diaphragm was 
employed, non-screen film made possible 
practically any desired degree of contrast, 
and furthermore, this contrast could be re- 
tained e\en though comparatively high 
hv p values were used This gav e the 
roentgenograms an appearance of trans- 
parent not obtainable by any other known 


means The unusual latitude made pos- 
sible with the Potter-Bucky procedure en- 
abled us to produce seemingly impossible 
results with areas of widely different opac- 
ities In roentgenograms of a lateral 
knee, for example, taken at voltages suf- 
ficiently high to completely penetrate the 
lower extremity of the femur, no portion 
of the patella was obliterated In fact, 
the radiographic density through the region 
of the patella was only slightly greater 
than the density through the much heavier 
part of the knee Despite the high voltage 
value employed, the highest degree of de- 
tail visibility, in the form of contrast, was 
retamed It was found that variations as 
high as five or six kilovolts, either way 
from a given setting, made comparatively 
little difference m the quality of the end- 
result 

Thus it was apparent that a new and 
valuable procedure, of great assistance to 
the radiologist in the diagnosis of minute 
lesions, could be established with the non- 


NON-SCREEN PROCEDURE WITH THE POTTER-BUCKX DIAPHRAGM 

PRELIMINARY REPORT 
By GLENN W FILES, Chicago 


INURING the last few years changes slower than Hi-Speed screens, make pos- 
fi| gj/ have been made in x-ray film to make sible sharper definition 

it increasingly selective to the longer Despite the improvement in detail sharp- 
wave lengths emitted by intensifying ness brought about through the use of 
screens Obviously , these changes m emul- finer grained intensifying screens, roent- 
sion have contributed materially to the in- genograms made without screens were still 
crease m so-called speed of film with which far superior in respect to actual sharpness 
intensifying screens are employed of detail 

The actual speed of regular \-ray film Approximately two years ago, the Agfa- 
emulsions, when used without intensifying Ansco Company, of Binghamton, N Y , 
screens, has changed but little during the made available a non-screen film having 
past ten years approximately twice the speed of regular 

The character of regular x-ray film emul- x-ray film Its emulsion was entirely dif- 
sion has also been changed, to provide m- ferent from regular x-ray emulsion, in that 
creased contrast In fact, up to two or it was selective to the shorter wave lengths 
three years ago there appeared to be a of x-ray rather than to the longer waie 
strong rivalry to see who could put the lengths emitted by intensifying screens 
most contrast in the finished roentgeno- Because of its selectivity, this film could 
gram However, this increased contrast not be employed with intensifying screens 
m present day radiographs is available only The increased speed of the non-screen 
when regular x-ray film is used in combina- film, as compared with regular x-ray film 
tion with intensifying screens when used without intensifying screens, 

It is generally recognized that radio- was brought about with no sacrifice in de- 
graphs made without intensifying screens tail sharpness, and it made possible the pro- 
show a marked increase m sharpness of de- duction of roentgenograms of increased 
tail or definition Because of this increase brilliancy and contrast, even though the 
in sharpness of detail, a non-screen proee- milliampere-second value was only half 
dure has been utilized for the lighter ex- that ordinarily employed for regular film 


tremities for many years However, non- used without screens 

screen procedure, as we have considered it The results obtained in the less opaque 
m the past, could not be extended to areas of the body, such as extremities, were 
heavier parts of the body, because the rel- a decided improvement over those obtained 
atively low speed of the film has made with regular x-ray film, but it was soon ob- 
necessary such high energy values for the served that the non-screen film showed the 
heavier or more opaque parts of the body greatest improvement when the kv p 
The advent of the rotatmg-anode tube, value, rather than milhampere-seconds, 
with its extremely small effective focal was decreased This is because the non- 
spots served to accentuate the fact that screen film is more sensitive to second- 
while’ contrast is an important factor, de- ary fog than is the regular film without 
tail sharpness or definition is, after all, of screens, and an obvious result with an 
first importance To the demands of the emulsion made selective to the shorter 
radiologist for increased detail sharpness, wave lengths 

manufacturers responded with de- Realizing that this increased sensitivity 
screen w hich, although somewhat to secondary radiation might make non- 

"tciil screens, ^ ^ j 

o — 
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necessary a reduction in kv p to main- 
tain the desired contrast Comparison of 
roentgenograms made on the first non- 
screen film with those made on the new 
non-screen film, using the same kv p value 
with the Bucky diaphragm and changing 
milliampere-seconds only to maintain den- 
sity, reveals no noticeable difference in 
contrast Therefore, much has been 
gained and nothing lost by this increase in 
speed 

Dr Hollis E Potter, of Chicago, in his 
early work with the Potter-Bucky dia- 
phragm, did not use intensifying screens 
Using plates at the outset, and later dup- 
litized film, his was undoubtedly the first 
non-screen Potter-Bucky procedure At 
that time, however, it was necessary to 
use an enormous amount of energy, be- 
cause of the slower speed of plates and 
films, and this imposed so many limitations 
that it was not considered practical for use 
generally 

Smce this original work of Dr Potter’s, 
there is no available record of a combmed 
non-screen Potter-Bucky procedure for 
the heavier and more opaque areas of the 
body We deem it a privilege, therefore, 
to present a thoroughly practical, non- 
screen Potter-Bucky diaphragm procedure, 
the result of which makes possible an en- 
tirely new standard of diagnostic value, as 
it may be effected by materially increasing 
sharpness of detail or definition 

We realize fully that there are other very 
important factors, some set and some van- 
able, which can alter detail in a roentgeno- 
gram for example, size of tube focal spot, 
focal-film distance m relation to object- 
film distance, motion of part or object dur- 
ing the exposure, and even gram size in the 
film itself It is also realized that the work 
thus far must be considered as only pre- 
liminary If sharpness of detail or defini- 
tion is as important from a diagnostic 
standpoint as the radiologist has convinced 
us it is, then v e behev e that we are justified 
m presenting this new procedure as a 
ground work for something better m the 
luture There is no gainsaying the fact 
that, m the light of present knowledge, the 


same sharpness of detail cannot be pro- 
duced with intensifying screens as can be 
produced without, yet it is not beyond the 
bounds of possibility that future improve- 
ments in intensifying screens may make 
possible equally good or even better results 
In reviewing this work up to the pres- 
ent time, however, and smce it was passed 
upon most favorably by several hundred 
radiologists at the Fifth International Con- 
gress, there seems to be no doubt but that 
this procedure may have a far-reaching 
effect in improving diagnostic results, 
particularly in the hands of the radiologist 
Results obtained thus far with non- 
screen Bucky diaphragm procedure may be 
compared to intensifying screen procedure 
by a somewhat broad division of the three 
distinct advantages which the non-screen 
procedure seems to offer first, the im- 
provement in definition or sharpness of de 
tail, second, the extraordinary latitude 
present in this procedure, and third, the 
increase in visibility of certain structures 
which heretofore have been either invisible 
or could be made visible only through some 
highly specialized procedure 

DETAIL 

Because the non-screen film is equally 
as fine-grained as the regular x-ray film, 
it is obviously necessary only to compare 
detail in films taken with screens with that 
in films taken without screens 

Therefore, insofar as actual detail sharp- 
ness is concerned, one need only consider, 
for example, the difference between films 
of a hand taken without screens and a hand 
taken with screens This difference is so 
generally well known, however, that dis- 
cussion seems unnecessary 
The problem of screen contact is, of 
course, ruled out entirely, as the non- 
screen film presents no problem of screen 
contact 

Obviouslj , the relation of focal-film dis- 
tance or object-film distance to sharpness 
of detail will be the same with the non- 
screen film as it is with regular film used 
with screens 

The problem of motion and its influence 
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Figs 2 A, 2 B and 2 C These three roentgeno 
grams were made with intensifying screens and 
regular film, using 7 miliiampere seconds on each 
2-A was at 50 kv p , 2-5 at 05 kv p and 3-C at 
80 tv p 

screen film Roentgenograms made with 
a sufficiently small effective focal spot per- 
mitted the use of a magnifying glass of be- 
tween 2- and 3-power, without loss of de- 
tail sharpness 


It should be obvious that any procedure 
which makes possible a considerably wider 
latitude in technic and, at the same tune, 
produces diagnostic results of a higher 
order, is most desirable The non-screen 
him made this possible for the less opaque 
areas of the body, but energy requirements 
were such that it was not feasible to extend 
the procedure beyond the roentgenography 
o extremities, or other hght areas such as 
the nose 

A few days prior to the meeting of the 
Fifth International Congress of Radiology 
ui Chicago, however, Agfa-Anseo more 
than doubled the speed of the non-screen 
film Experiments with several dozen of 
these films made available for the purpose 
of testing, proved not only that the new 
non-screen emulsion had more than twice 
the speed of the first non-screen film, but 
also that it was just that much more sensi- 
tive to secondary fog 

Again the Potter-B ucky diaphragm pro- 
cedm-e was employed, and, as m the case of 
the first non-screen film, secondary fog was 
entirely eliminated 

Surprising as it may seem, the greatly 
increased speed of the film does not detract 
from its unusual latitude, nor does it make 
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Likewise, it will be found that this latitude 
vanes, depending upon the part or area 
being exposed For example, the latitude 
is not as great m the case of a part as thin 
as the hand, as it is for an anteropostenor 
lumbar spme 

GENERAL FILM QUALITY 

One of the outstanding features of this 
film is a certain quality that is exceedmgly 
difficult to describe successfully The type 
of emulsion, and its so-called emulsion 
curve, probably bring about this change in 
quality which seems to be charactenstic of 
all roentgenograms taken with it 

In the first place, we find that either with 
or without the Bucky, a change of 20 kv p 
is required within the range of 55 kv p 
and 90 kv p , in order to either double the 
film density or reduce it by one-half That 
is, if the factor of penetration is being 
utilized as the variable, a change of approxi- 
mately 20 kv p is necessary to actually 
double the density This factor of 20 kv p 
is approximated, because agam it will be 
found that the thickness of the part has 
something to do with the necessary change 
m penetration, to increase or decrease den- 
sity a given percentage 

The effect of kilovoltage change when 
using this non-screen film with the Potter- 
Bucky diaphragm is considerably different 
than the effect of wide kilovolt peak 
changes when using films with intensifying 
screens Inasmuch as this film does per- 
mit wide variations m penetration without 
materially altering the contrast, we find 
that for certain areas, such as the spme m 
the anteropostenor position, compara- 
tively high penetration values are em- 
ployed, which result m roentgenograms 
somewhat transparent m appearance In 
other words, certain portions of the spme 
are distinctly v isible, one portion through 
the other, vet despite this high penetration 
and v lsibihty of the spme, the soft tissues 
are not elumnated As a matter of fact, 
an excellent combination of bone and soft 
tissue delineation is obtained 
In addition, the character of the emul- 
sion permits roentgenograms to be made of 


areas wherein a wide difference in opacity 
is shown, without the obliteration of areas 
of the least opacity For example, m 
radiographing the chest with the speed- 
Bucky, we find it comparatively easy to 
make the dorsal spme distinctly visible, as 
well as the interspaces between vertebra, 
and yet the lung structure itself is not ob- 
literated As a matter of fact, the lung 
structure is usually of about average den- 
sity, despite the visibility of the dorsal 
spme through the heart shadow Roent- 
genograms of heavy consohdated areas, 
with the Bucky diaphragm, will show that 
both the opaque and heavy consolidation 
have been well penetrated, yet other areas 
in the chest, and of considerably less opac- 
ity, are distinctly visible 

Thus we have results which are balanced 
m density, and under certain conditions 
this feature will be found to be very much 
worth while 

At the present time, at least, there are 
certain limitations to the widespread gen- 
eral use of this new non-screen film The 
speed factor, for example, is such that for 
certain areas and for unusually heavy in- 
dividuals, the energy necessary is com- 
pletely outside the range of practical work 
Therefore, intensifying screens are essential 
for these areas, and for those individuals 
coming under certain classifications 

Obviously, the best results will be ob- 
tained m those areas wherein a certain 
differentiation m structure exists This is 
because the slower speed of the non-screen 
film, in comparison to films with screens, 
makes it impractical to reduce the penetra- 
tion value below a certain point for cer- 
tain areas, because of the tremendous in- 
crease m milhampere-seconds which the 
lower voltage values would require Con- 
sequently, certain areas are omitted from 
the accompanying technic chart, as well as 
certain limitations as to the size or thick- 
ness of the patient 

The actual speed factor of this film, com- 
pared to that of regular \-ray film with- 
out intensifying screens, is approximately 
5 o to 1 To explain further, all other 
factors being equal, slightly less than one- 
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Figs 3 A SB, and 3 C These three roentgeno- 
grams were made with the new Agfa non screen 
film — 3 A at 50 kv p 3 B at 05 kv p and 3 C at 
80 kv p In this instance 10 milhapipere seconds 
were used on each film The considerable differ 
ence in latitude as between the non screen pro- 
cedure and screen procedure is distinctly shown 
As explained in this article the so-called factor of 
0-1 as between these procedures must be approu 
mate because of the variation in screen speed as 
penetration is changed It is generally understood 
that the speed of intensifying changes considerably 


between 30 and 50 or 55 tv p but that from 
oo kvp up to SO k\ p the change is not quite so 
apparent 

upon sharpness of detail is well known 
Inasmuch as the speed of this new non- 
screen film is considerably slower than that 
of a regular film when used with screens, 
there no doubt exists a greater danger from 
the effects of motion when using the non- 
sereen film 

However, certain compensating factors 
may be utilized with the non-screen film, 
which will be discussed later on in this 
article 

LATITUDE 

The latitude of the non-screen film, 
whether used with or without the Bucky 
diaphragm, is considerably greater than 
any intensifying screen procedure As 
previously mentioned, the kv p value may 
be varied as much as five or six kilovolts 
above or below a given procedure, yet the 
change m density m comparison with 
screen radiographs is relatively small 
It will be found, however, that the lati- 
tude, so far as voltage is concerned, is 
greater when usmg the Potter-Bucky dia- 
phragm than when it is not employed 
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Fig 4 B (Ste opposite page ) 


ular film emulsion are entirely different m 
their characteristics 

Wlnle it is perfectly true that when usmg 
the Buchy diaphragm with the non-screen 
film as compared with regular film and 
Par-Speed screens, there may be a dif- 
ference of fiOU per cent m exposure time at 
the same penetration \alue, there are cer- 
tain compensatory factors which alter the 
situation 


As already mentioned, wide voltage 
changes are permissible when usmg the 
non -screen film , furthermore, much higher 
penetration values can be employed with 
the non-screen film and the Bucky dia- 
phragm, without detracting from its diag- 
nostic \alue, than can possibly be em- 
ployed when usmg intensifying screens 
The fact that considerably higher pene- 
tration values can be utilized with the non- 
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Figs 4 A and I B (opposite page) Illustrating the difference in quality as between Bucky roentgenograms 
on regular film and Agfa non screen film 


fifth the number of milhampere-seconds 
are required for non-screen film as for reg- 
ular film without screens If it is desired 
to utilize the same number of milhampere- 
seconds, and reduce the penetration in- 
stead of milhampere-seconds, the difference 

speed of this 

new non-screen film with that of ^regular 
film when used with Patterson Par-Speed 


screens, it will be found that the screen 
procedure at equal kv p values will re- 
quire approximately one-sixth the number 
of milham pere-seconds Again we wish to 
point out that this is approximate, and 
that it will show certain variations, de- 
pending upon the thickness of the part as 
well as the penetration value 

It should be borne m mind, however, 
that the non-screen emulsion and the reg- 
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l tg > B Ma<k with the Potter Buck> diaphragm and the new non screen procedure Factors emplojed 
iiitl iiu m.i ill inch distance US he p and the 1 mm focal spot of the rotating anode tube 
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range of non-screen roentgenography than 
has been possible heretofore 

A non-screen Potter-Bucky diaphragm 
procedure, for not only the thinner, less 
opaque areas of the body, but also for the 
heavier parts, is described 

The generally improved roentgeno- 
graphic quality, due to a decidedly in- 
creased sharpness of detail or definition 
when using this new non-screen film, seems 
to predict great steps forward in the pro- 
duction of diagnostic films 

The procedure is one which, when placed 
in the hands of the specialist, gives great 
promise of making possible the diagnosis of 
very early pathology such as m many in- 
stances heretofore has escaped attention 
because of its invisibility 

Definite technical procedures are given 
for various areas and parts of the body, 
wherein this film offers distinct advantages 
over roentgenograms taken with screens 
These technical procedures have been care- 
fully chosen to combine roentgenographic 
results of the highest quahty, within prac- 
tical energy requirements 

It is beheved that thus new non-screen 
film opens up an entirely new diagnostic 
field, and that it is the fore-runner of a 
future roentgenographic quality, destined 
to add appreciably to the information 
which the specialist may obtain from roent- 
genographic studies, especially in cases 
m which diagnosis depends upon visibility 
of minute lesions 

TECHNICAL PROCEDURE 

The following technical procedures for 
the various areas and groups are based 
upon the utilization of a Potter-Bucky 
diaphragm and the new non-screen film 

The procedure as given will naturally 
vary, particularly the penetration value, 
dependmg not only upon the preference in 
radiograpluc density, but also type of 
equipment, type of Potter-Bucky dia- 
phragm, certam variables which may occur 
m the darkroom, and many other factors 
too numerous to mention 

The specific values of hv p , however, 


should not differ, under proper operating 
conditions, more than 10 kv p from these 
values given in the chart In other words, 
a 10 kvp variation, up or down, on a 
particular equipment based upon the 
values as given, indicates a greater than 
normal variation 

Inasmuch as greater energy than or- 
dinarily employed with intensifying screens 
is utilized, care should be exercised at all 
times that the limit of the tube, as regards 
energy and cooling time, be given added 
consideration 

The values as given are based upon kilo- 
volts peak as the variable factor 

Instead of definite milhampere and ex- 
posure time values, the two are combined 
and milhampere-second values are given 
This in view of instances wherein x-ray 
tubes of widely varying capacity are em- 
ployed Therefore, milhampere-second 
values and kilovolt peak values are based 
upon average working conditions, and with 
fresh chemicals 

EXTREMITIES 

This group includes the hand m both 
positions, wrist m both positions, elbow 
m both positions , shoulder, either antero- 
posterior or postero-antenor , foot, antero- 
posterior and lateral, ankle in both posi- 
tions, knee in both positions 

In this group it is deemed essential to use 
either a cone or a diaphragm, unless other- 
wise desired by the operator 
Technic 

200 ma -sec — 40-inch distance — from 

40 kv p for average hand to 73 kv p 

for average shoulder 

Head 

Skull, P A or A P 200 ma -sec , 30-mch 
distance, 85 kv p 

Skull, lateral 200 ma -sec , 30-mch dis- 
tance, 75 kv p 

Maxillary Smus, P A 200 ma -sec , 30- 
mch distance , 85 kv p 
Frontal Smus ) P A 200-ma -sec , 30- 
Etliinoid Smus/ inch distance, SO kvp 
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screen film (and should be utilized if proper 
quality is to be obtained) makes possible a 
reduction m mdhampere-seconds, which in 
roentgenography of the heavier areas, for 
example, would be approximately only 
twice that required with the intensifying 
screen procedure 

Were it necessary to make up the differ- 
ence in speed through the utilization of 
milhampere-seconds alone, le , by a GOO 
per cent increase in either time or milliam- 
perage, use of the new film would obviously 
be quite limited Therefore, by compen- 
sating for a portion of this difference in 
speed, through the utilization of higher 
penetration values, it is ordinarily neces- 
sary only to double the milhampere-second 
value usually recommended with intensify- 
ing screens In some instances, themilham- 
pere-second value is virtually the same, the 
entire difference being made up in penetra- 
tion — this applies particularly to areas of 
lesser opacity 

Because of the increased sensitivity of 
this film to the shorter wave lengths, and 
because of the difference in threshold 
speed between this film and the so-called 
regular film, it is essential that cones or 
diaphragms be employed for certain 
heavier and more opaque areas, in addition 
to the Potter-Bucky diaphragm 

In general, roentgenograms of the dorsal 
and lumbar spmes, sacrum, and hip should 
be taken with a diaphragm or a cone, 
which, if square, should cover a film area 
no larger than 12X12 inches, in the case 
of a round cone, the diameter should not 
exceed 12 inches 

As with all procedures, non-screen or 
others wherein roentgenograms are made 
with the Potter-Bucky diaphragm, the 
smaller the area exposed, the greater will 
be the resultant differentiation of tissue 

It will be found that when smaller areas 
are exposed, a change in technical proce- 
dure must be made to compensate That 
is, the smaller the exposed area, the greater 
the energy necessary, and vice versa It is 
not practical to give any table, because of 
the wide variations in exposed areas due to 
variable focal-film distances, variable sizes 


in cones, or variable sizes in diaphragms 
The processing technic with this non- 
screen film is practically the same as for 
regular film, with some modifications 
Our best results thus far, from the stand- 
point of developing, have been 7 minutes 
at GS° F , 5 5 minutes at 70° F , 4 5 
minutes at 72° F Our experiments seem 
to indicate that 65 ° is about the minimum 
temperature that can be successfully used, 
even though compensation is made by in- 
creasing the developmg time That is to 
say, at 65° the developmg time is of the 
order of 9 or 10 mmutes, while at 63°, 13 to 
15 mmutes are required 
The non-screen film should be developed 
by timing because of the difficulty of vis 
ual inspection With the average red 
light in the darkroom, the film appears to 
be perfectly black 

Between the developer and the fixing 
bath, at least 10 seconds’ rinsing is re- 
quired 

It will be noted that this film requires 
approximately double the time to fix com- 
pletely, as regular \-ray emulsion This 
is particularly true where a considerable 
amount of unexposed film area must be 
fixed 

It will be noted generally that after the 
film has been fixed, a smoky appearance 
remains This can be removed in the wash 
water If the fixing bath is fresh, it may 
take 5 to 10 mmutes to remove all of this 
discoloration — -less as the fixing bath gets 
older 

The film should be washed the same 
length of time as for regular \-ray emulsion 
Because of the difficulty of properly 
demonstrating sharpness of detail through 
reproduction, the accompanying illustra- 
tions and comparisons really do not do this 
new film justice However, we have at- 
tempted to bring out certain features of the 
film , as explained with each illustration 

CONCLUSION 

A new non-screen film is described which, 
because of its general characteristics and 
high speed, makes it adaptable for a aider 
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proximately 9 5 inches in thickness usually 
is not improved through the use of the non- 
screen film 

When the Potter-Bucky diaphragm is em- 
ployed, usmg the technical procedure as 
given above, virtually any chest thickness 
will show a decided improvement, from the 
standpomt of detail sharpness Ordinarily 
chest procedure with the Potter-Bucky 
diaphragm is undertaken when certain 
types of pathology exist — particularly con- 
solidation It is m this type of work that 
the non-screen Potter-Bucky diaphragm 
procedure should add considerably to the 
diagnostic value of the chest roentgeno- 
gram 

This new type non-screen film has been 


available only about six weeks During 
this time, it has been necessary to accumu- 
late just as much information as possible in 
order that such information might be 
passed on, even though it be purely pre- 
liminary 

I wish to express my sincere thanks 
and appreciation to my co-workers, with- 
out whose co-operation it would have been 
impossible to present a preliminary report 
at this time Messrs H O Mahoney, 
J B Thomas, F G Davis, J Dee, John 
Armstrong, Charles Mmnich, M Fagen, 
and Paul Freer They have worked dili- 
gently m order that more than two thou- 
sand roentgenograms and comparative 
studies could be made m these few short 
weeks 
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30-mch 


dis 


Sinuses, lateral 200 ma -sec , 30-mch dis- 
tance, 70 kv p 

Mastoid, lateral 200 ma -sec 
distance, SOkv p 

Nose, lateral 200 ma -sec , 40-mcli 
tance, G5kvp 
It is recommended that a cone or dia- 
phragm be used to cover exactly the area or 
part In the case of a lateral skull, for ex- 
ample, the cone should be sufficiently large 
to mclude the entire skull On the other 
hand, in the case of an area such as a mas- 
toid, the cone should be only large enough 
to cover the area desired 


Trunk 


Atlas- 


-Axis, A P (mouth open) 200 
ma -sec , 22-inch distance, 00 kv p 
Cervical Spine, A P and lat 200 ma -sec , 
40-mcli distance, 75 kv p 
Dorsal Spine, A P 200 ma -sec , 40-inch 
distance, SO kv p 

Dorsal Spme, lat 200 ma -sec , 40-mch 
distance , 70 kv p 

Note The technical procedure for the 
dorsal spme m the lateral position is based 
on the patient taking a full breath and 
holding it durmg the ex-posure 
Lumbar Spine, A P , 400 ma -sec , 30- 
mch distance , 70 kv p 
Sacrum, A P 400 ma -sec , 3G-inch dis- 
tance, 70 kv p 

Pelvis or Hip, A P 400 ma -sec , 40- 
mch distance, 70 kv p 
Sternum, P A 200 ma -sec , 25-inch dis- 
tance, GO kv p 

Sternum, lat 100 ma -sec 
distance, 75kvp 

/ Above diaphragm 


3G-mch 


Ribs, A P or PA 


100 

I ma -sec , 30-mch dis- 
) tance, 70 kv p 
\Below diaphragm 200 
I ma -sec , 30-mch dis- 
\ tance, 75 kv p 


Chest P A 


Organs 

7 Without Bucky 40ma-sec, 
) 48-mch distance, 70 kv p 
5 With Bucky 80 ma -sec , 
{ 48-mch distance, 75 kvp 


Kidney, A P 150 ma -see , 36 inch dis- 
tance, 70 kvp 

Urinary Bladder, A P 150 ma -sec , 3b 
inch distance, 75 kv p 
Gall Bladder, P A or A P 150 ma -sec , 
30-inch distance, 70 kvp 

[PA or A P 150 ma-sec, 
Stomach 30-inch distance, 75 kvp 

j Semi-lateral 150 ma -sec , 30 
( inch distance, SO kvp 

Colon, A P 150 ma -sec , 40-mch dis- 
tance, SO kv p 

For radiography of infants and children, 
using a non-screen Potter-Bucky dia 
phragm procedure, it will be found advis 
able to either reduce the penetration 15 to 
20 kv p from the values given for average 
adult m the above group, or reduce the 
milliampere-seconds to half that given 
above, and utilize the recommended kv p 
for adults 

To reiterate, the above given settings 
can be considered only approximate, but 
they should serve as a starting point, 
rather than to leave everything to conjec- 
ture Insofar as is practical, it is our be- 
lief, based on our experiences to date, that 
the milliampere-second value should be 
maintained as nearly as possible The 
distance values as given may, of necessity, 
have to be changed, depending upon the 
installation In the event that the dis- 
tance must be changed, which under or- 
dinary circumstances would be a reduction, 
then the milliampere-seconds may be 
changed according to the inverse square 
law 

In radiography of areas such as kidney, 
lumbar spme, hip, sacrum, etc , it is recom- 
mended that not only a rubber bag be em- 
ployed as a means of compression, but also 
an immobilizing band, usually available 
wherever the Potter-Bucky diaphragm is 
used 

It is difficult to stipulate any limitation 
either as regards thickness of part or type 
of individual However, m the case of 
chest radiography without the Potter- 
Bucky diaphragm, our experience thus far 
has indicated that a chest in excess of ap- 
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Fist 2 (left) Case 1 Appearance six hours after barium meal, March 9 1936 

Fig 3 {ri .glU) Case 1 Retention of banutn in stomach and jejunum six hours after barium meal, May 
27, 1936 


meals, unaffected by food or alkalies, and 
accompanied by occasional nausea and 
vomiting Loss of weight, appetite, and 
strength are quite common A change 
m bowel habits with the appearance of 
diarrhea or constipation, bloody or tarry 
stools, is also common Abdominal dis- 
tention and flatulence are sometimes re- 
ported The acute symptoms — which are 
sometimes all that the patient ever has, 
but more often follow a period of indefinite 
complaints — are ushered m with more fre- 
quent to persistent vomiting cramping 
abdominal pains that become localized 
marked loss m weight, abdominal disten- 
tion, and constipation or occasionally a 
bloodv diarrhea 

The physical findings in the acute stage 
are usually those of dehydration, some 
emaciation abdominal distention, visible 
peristalsis, and occasionally a palpable 
tumor mass The laboratory findings 
often indicate a secondary anenua, a de- 
pletion m free HC1 to complete achlor- 


hydria, evidence of dehydration, and the 
presence of blood m the stool 

The roentgen findings are those of in- 
complete to complete small bowel obstruc- 
tion The stomach and duodenum are 
usually normal except in those cases in 
which the carcinoma also involves the 
duodenum If the obstruction is high up 
in the jejunum, there may be considerable 
dilatation of the duodenum and stomach 
with reverse peristalsis There is usually 
a retardation m the passage of the barium 
meal through the small bowel, and some- 
times complete obstruction with retention 
of the barium for periods of 24 hours or 
longer It is sometimes possible to discern 
an abrupt demarcation between the in- 
volved and umnvolved portions of the 
bowel and an obliteration of the mucosal 
relief at the site of the lesion as described 
by Nettrour (21) The colon is usually 
normal but it should always be examined 
m questionable cases 
The treatment is surgical when the diag- 
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and the absence of sharp bends in the 
bowel The age incidence is approxi- 
mately the same as for other carcinoma 


mechanical bowel obstruction by the tumor 
mass, rather than on cachexia from the 
tumor itself In the slowly growing tu- 
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left upper quadrant m the jejunum, and a 
small amount had passed through into the 
colon At 32 hours (Fig 5) the stomach 
had been partially refilled, by reverse 
peristalsis, from the barium retamed in the 
jejunum A diagnosis of almost complete 
obstruction m the jejunum or upper ileum 
possibly produced by a tumor, was, there- 
fore, made 

At operation, an annular hard tumor 
mass was found in the jejunum approxi- 
mately two feet from the ligament of Treitz 
There were multiple firm enlarged lymph 
glands in the mesentery There was fixa- 
tion of the mass to surrounding structures 
so that it was impossible to resect the 
tumor An anastomosis was made around 
the lesion One of the glands and a biopsy 
section of the tumor mass were taken for 
study The pathologic report indicated 
adenocarcinoma of the jejunum with lym- 
phatic metastases Recovery was slow 
but uneventful 

This patient was last seen on Dec 7, 
193G He had no abdominal complaints 
at this time and had gained 40 pounds in 
weight He had a good appetite and no 
vomiting Roentgen examination of the 
upper gastro-intestmal tract revealed a 
normal stomach and duodenum except for 
some indentations of the lesser curvature 
of the duodenum by firm masses which we 
felt were metastatic nodes (Fig 6) The 
motility through the small bowel was nor- 
mal if not a little rapid, as the stomach and 
small bowel were empty at the end of three 
hours (Fig 7) 

This patient died in May, 1937, approxi- 
mately one year after operation No 
autopsy was obtained 

Case 2 M M , a white female, 60 
years of age, was admitted on March 22 
1917, with complaints of vomiting and 
constipation The \omitmg had started 
three weeks prenous to her entry, had 
increased in frequency, and although at 
tunes bile-stained material was vomited, 
it no tune was there a fecal character to the 
\ omitus Her appetite was good, but she 
could retain little or no food There was 
no particular pam associated with the 



Fig 5 Case 1 Stomach refilled by reverse 
peristalsis from barium retained in jejunum 32 
hours after barium meal May 28, 1030 


vomiting The constipation had been 
present for many years but had increased 
recently There was no history of bloody 
or tarry stools obtainable There had 
been loss of weight — ten pounds in three 
weeks 

Physical examination revealed a small 
elderly female with normal chest findings, 
some distention of the abdomen, no pal- 
pable abdominal masses, and visible peri- 
stalsis across the upper abdomen The 
other findings were normal There were 
no palpable lymph glands 

Laboratory examinations revealed red 
blood corpuscles, 4,050,000, hemoglobin, 
SO per cent, blood chlorides, 522 mg , 
total non-protem nitrogen, 75 S mg , 
Ewald free acid S, combined 44, lactic acid 
positne, Wassermann test, negative, and 
occult blood in stool 

Roentgen examinations revealed a 
marked dilatation of the stomach without 
pyloric obstruction and some dilatation of 
the duodenum to the duodeno-jejunal 
juncture, at which point there w r as a defi- 
nite constriction of the lumen for approxi- 
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Lig -1 Case 1 Stomach practical!} unptj 
barium retained in jejunum and small amount 
in colon 24 hours after barium meal May 28 
1030 


nosis has been established Resection of 
the tumor mass and anastomosis of the ad- 
joining portions of the bowel is given as the 
method of choice In those cases in which 
resection cannot be carried out, some form 
of palliative operation for relief of the ob- 
struction is often performed The prog- 
nosis is not good in any event Rankin 
(24) reports no cases living over three 
years Lynch (15) reports a case known 
to have lived for si\ years Kordenat (14) 
states that the average length of life is IS 
months after operation 

CASE REPORTS 


started about three months previously ex 
cept for the diarrhea, which first appeared 
three weeks after the first pain and vomit- 
ing, continued for sa weeks, and then 
stopped There was never any blood, 
mucus, or pus in the stool Roentgen ex 
aminations then revealed a poorly func 
tiomng gall bladder without stones, a 
normal stomach, and duodenum with nor- 
mal motility of the barium through the 
small bowel at six hours (Figs 1 and 2), a 
slightly dilated colon winch had normal 
emptying power and a visualized appendix 
which was not tender to palpation 
The patient was next seen after his entry 
m the hospital May 26, 1937, with com- 
plaints of frequent vomiting, loss of 
weight and strength The vomiting oc- 
curred more and more frequently, and at 
the time of entry he could retain only soft 
food The abdominal pain he had was 
transient, very slight, and not related to 
meals There was no localized abdominal 
discomfort and no distention He had lost 
over 60 pounds in weight during the previ 
ous five months His past history bore no 
connection to his present illness There 
was no history of carcinoma in the family 
Physical examination at this time re- 
vealed an emaciated white male with nor- 
mal heart and lungs, slight distention of 
the abdomen with some occasional risible 
peristalsis across the upper part, and pal- 
pable inguinal glands All other findings 
were essentially normal 

The laboratory examinations revealed 
red blood cells 4,170,000, hemoglobin, 84 
per cent, white blood cells, 8,300, urine, 
essentially normal, phenolsulphonaphtha- 
lein test, 64 per cent, blood chlorides, 417 
mg , Wassermann test, negative 

The roentgen examination at this time 
rex r ealed a normal stomach and duodenum, 


Case 1 D C , a white male, 39 years of 
age, was first seen by the author as an out- 
patient on March 7, 1936 At that time 
he was complaining of vague abdominal 
distress, which did not become localized, 
and was accompanied by occasional nausea 
and vomiting He had some diarrhea but 
not tarry stools All these symptoms had 


and a definite delay in motility of the bar- 
ium through the small bowel At six 
hours after the barium meal (Fig 3) there 
was a considerable retention in the stom- 
ach and jejunum and no barium in the 
loops of the ileum or the colon At 24 hours 
(Fig 4) the stomach was practically empty, 
most of the barium was collected in the 
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left upper quadrant in the jejunum, and a 
small amount had passed through into the 
colon At 32 hours (Fig 5) the stomach 
had been partially refilled, by reverse 
peristalsis, from the barium retamed m the 
jejunum A diagnosis of almost complete 
obstruction m the jejunum or upper ileum 
possibly produced by a tumor, was, there- 
fore, made 

At operation, an annular hard tumor 
mass was found m the jejunum approxi- 
mately two feet from the hgament of Treitz 
There were multiple firm enlarged lymph 
glands m the mesentery There was fixa- 
tion of the mass to surrounding structures 
so that it was impossible to resect the 
tumor An anastomosis was made around 
the lesion One of the glands and a biopsy 
section of the tumor mass were taken for 
study The pathologic report indicated 
adenocarcinoma of the jejunum with lym- 
phatic metastases Recovery was slow 
but uneventful 

This patient was last seen on Dec 7, 
193G He had no abdominal complaints 
at this time and had gained 40 pounds in 
weight He had a good appetite and no 
vomiting Roentgen examination of the 
upper gastro-mtestmal tract revealed a 
normal stomach and duodenum except for 
some indentations of the lesser curvature 
of the duodenum by firm masses which we 
felt were metastatic nodes (Fig 6) The 
motility through the small bowel was nor- 
mal if not a little rapid, as the stomach and 
small bowel were empty at the end of three 
hours (Fig 7) 

This patient died in May, 1937, approxi- 
mately one year after operation No 
autopsy was obtained 

Case 2 MM a white female, 60 
'ears of age was admitted on March 22 
l'H7, with complaints of \omitmg and 
constipation The vomiting had started 
three weeks previous to her entry, had 
increased in frequency, and although at 
times bile-stained material was vomited, 
at no time was there a fecal character to the 
\omitus Her appetite was good, but she 
could retain little or no food There was 
no particular pain associated with the 



Fig 5 Case 1 Stomach refilled by reverse 
peristalsis from banum retained m jejunum 32 
hours after barium meal May 28, 1936 


vomitmg The constipation had been 
present for many years but had increased 
recently There was no history of bloody 
or tarry stools obtainable There had 
been loss of weight — ten pounds m three 
weeks 

Physical examination revealed a small 
elderly female with normal chest findings, 
some distention of the abdomen, no pal- 
pable abdominal masses, and visible peri- 
stalsis across the upper abdomen The 
other findings w r ere normal There were 
no palpable lymph glands 

Laboratory examinations revealed red 
blood corpuscles, 4,050,000, hemoglobin, 
SO per cent, blood chlorides, 522 mg , 
total non-protein nitrogen, 75 S mg , 
Ewald free acid S, combined 44, lactic acid 
positive, Wassermann test, negative, and 
occult blood in stool 

Roentgen examinations mealed a 
marked dilatation of the stomach without 
pylone obstruction and some dilatation of 
the duodenum to the duodeno-jejunal 
juncture, at which point there was a defi- 
nite constriction of the lumen for approxi- 




matdy one and one-half inches There 
was considerable reverse pcnstals ls and 

dcnn'm" 5 ? [ the banum mea l m the duo- repor ^ have been obtainable on the prog- 
denum with occasional passage of a small reSS of tus case 

amount beyond the point of obstruction . In summai X the author wishes to em- 
There was a large retention in the stomach ph f 12 ' 

at -A Pours, and not over 20 per cent of the 1 Carcmoina of the small bowel is not 
banum passed the obstruction The colon 35 common as was formerly believed 
was essentially normal A roentgen diag- . w Patients with indefinite abdominal 
nosis o obstruction at the duodeno- jejunal s ^ resS| vor *uting which increases in fre- 
juncture produced by a carcinoma was TT 7, and occu]t blood m the stool 
made should be carefully examinor! fnr th a nrpc- 


. / case 1 Appc 

banum meal Dec 7, 1936 


made " — - was 

At operation a stony hard, annular 
tumor at the duodeno-jejunal juncture 
was found, with adjoining masses of en- 
larged hard lymph glands The gall blad- 
der was stony hard, white, and fixed in posi- 
tion It was thought inadvisable to attempt 
resection of the tumor mass, so biopsy sec- 
tion was made and one of the glands re- 
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should be carefully examined for the pres- 
ence of small bowel malignancy Ex- 
amination of the stomach, duodenum, and 
co on is not enough too often these are 
oun to be negative and the patient dis- 
missed Careful, persistent, and repeated 
examinations of the small bowel are neces- 
sary more accurate diagnoses of these 
obscure cases are to be obtained 

n a ditxon to the direct references, the 
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moved, and then a gastro-enterostomy was , a a dltlon to the direct references, the 
performed The surgeon believed the author _ has deluded m the bibhography 
pathology to be a primary carcinoma of many of 1:116 rec ent articles on this subiect 
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pathology to be a primary carcinoma of 
the gall bladder with secondary tumor 
growth about the bowel The pathologic 
report indicated a carcinoma originating 
m the epithelium lining the biliary ducts 
Recovery was uneventful, and no further 
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mately one and one-half inches There 
was considerable reverse penstalsis and 
churning of the barium meal m t he duo- 

anZnVh OC , Cas , Ional P “sage of a small 
amount beyond the point of obstruction 

I here was a large retention in the stomach 
at .4 hours, and not over 20 per cent of the 
barium passed the obstruction The colon 
was essentially normal A roentgen diag- 
nosis of obstruction at the duodeno-jejunal 
juncture produced by a carcinoma was 
made 

At operation a stony hard, annular 
tumor at the duodeno-jejunal juncture 
was found, with adjoin mg masses of en- 
larged hard lymph glands The gall blad- 
der was stony hard, white, and fixed in posi- 
tion It was thought inadvisable to attempt 
resection of the tumor mass, so biopsy sec- 
tion was made and one of the glands re- 
moved, and then a gastro-enterostomy was 
performed The surgeon believed the 
pathology to be a primary carcinoma of 
the gall bladder with secondary tumor 
growth about the bowel The pathologic 
report indicated a carcinoma originating 
m the epithelium lining the biliary ducts 
Recovery was uneventful, and no further 


barium meal Dec 7 X* ^ hoUn afttf 

reports have been obtamable on the prog- 
ress of this case 

In summary, the author wishes to em- 
phasize 

1 Carcinoma of the small bowel is not 
as uncommon as was formerly believed 
- Patients with indefinite abdominal 
tress, vomiting which increases in fre- 
quency, and occult blood in the stool 
should be carefully examined for the pres- 
ence of small bowel malignancy Ex- 
amination of the stomach, duodenum, and 
colon is not enough too often these are 
found to be negative and the patient dis- 
missed Careful, persistent, and repeated 
examinations of the small bowel are neces- 
sary if more accurate diagnoses of these 
obscure cases are to be obtained 

n addition to the direct references, the 
au or has included in the bibliography 
many of the recent articles on this subject 
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RECENT ADVANCES IN DIAGNOSIS FROM 
CHOLECySTOGRAPHy 1 


AND TECHNIC OF 


By HERMAN B PHILIPS, M D , New York City 


"THIRTEEN years ha\e passed since 

J the advent of the Graham test in 
roentgenology As is usual with all 
neu diagnostic procedures, it has taken 
some time to establish its real worth Con- 
siderable stress used to be placed on the 
intravenous method of examination, but 
accumulated experience and improvement 
in technic of the oral method have placed 
the latter on a par with the intravenous 
method Marked impetus was given oral 
cholecystography about three years ago by 
the introduction of the so called “intensi- 
fying technic,” by Stewart and Ilhck (1) 

It combines the methods of Antonucci and 
Sandstrom, the former by utilizing glucose 
to aid in more rapid absorption of the 
iodine by the liver and the latter by using 
fractional doses of the tetraiodo at more 
frequent intervals and over a longer period 
of time 

Credit must be given several roent- 
genologists for their contributions toward 
the development of cholecystography and 
establishing it to day as a definite, exact 
method of diagnosis Among these are 
Leonard, George, Sosman, Kornblum, Hall, 
Pendergrass, Hodes, Ettinger, Newcomer, 
Boyden, McNamee, Moore, Kirklin, Blake, 
Jenkinson, Stewart, and Ilhck The state- 
ment is warranted, that the amount of 
accuracy of information obtainable from 
cholecystography is directly proportional 
to the care, precision, and attention to 
details in the course of the examination 
Without these, the results are confusing 
and the examination of little or no value 
As much attention must be given to the 
details concerning food ingestion and the 
administration of the dye as to technic of 
the examination We have used the dye 
in capsule form because we have consist- 
ently found that better than other forms of 

1 Presented at the Clinical Conferences of the Pari. 

East and Part West Hospitals New York City during 
1937 


administration Patients are given type- 
written instructions and advised to follow 
them to the letter They are as follows 

1 During the afternoon have several cups 
of tea with excessive amounts of sugar 
- Have a regular dinner at six o'clock 
I Take six capsules one hour later 

4 During the evening have two or three 
cups of tea with excessive amounts of sugar 

5 Have a breakfast consisting of fruit 
juices and tea with excessive amounts of sugar 

b Have a luncheon consisting of fmit 
juices, fruit salad, jello, and tea with sugar 
7 Take six capsules one hour after lunch 
eon 

X Have the same dinner as luncheon 
0 Take six capsules one hour after dinner 
10 Report for x-ray examination at ten 
o clock the following morning without further 
food or drink 

The initial phase of our examination, 
after making sure that the patient has fol- 
lowed our instructions to the letter and 
ascertaining whether there has been any 
vomiting or diarrhea and the probable in- 
fluence of same on the success of our ex- 
amination, is to place the patient m a prone 
position on the table and make an S X 10 
roentgenogram of the gall-bladder region 
The exposure is a postero-antenor one, 
centering over a point half way between 
the middle of the spine and the tip of the last 
nb A large cone is used with the Bucky 
diaphragm This constitutes a scout film 
In the event that the gall bladder is seen, 
its position relative to the last nb and iliac 
crest is noted and several films are now 
made with a small or dental cone, some of 
them at long distance, some obhque or 
lateral, some m the Trendelenburg posi- 
tion or erect, m order to bnng out all 
possible fine details of the cholecystogram 
This method requires processing and study- 
ing each cholecystogram m succession, so 
as to permit vanations in technic to elimi- 
nate ex tnnsic positive and negative shadows 
and to allow one properly to evaluate 
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intrinsic ones In the event that no gall 
bladder is seen, a 14 X 17 roentgenogram 
is made to include the entire hver and 
gastro-mtestmal tract This will show 
whether or not a left-sided gall bladder is 
present, and, what is more important, the 
amount and condition of the dye in the 
intestine It may be found that the dye 
is in its original form, the same as before 
ingestion, and no cholecystogram can be 
expected, or there may be heavily precipi- 
tated dye, which also is unsatisfactory and 
only occasionally accompanied by success 
in the examination If the dye is found m 
the mtestme in an extremely fine, sub- 
divided, flaky state, and m considerable 
amounts and the gall bladder does not 
visualize, it may be considered definitely 
that a pathologic condition is present m 
the biliary tract This determination of 
the presence of sufficient amounts of dye 
m a finely subdivided state (as excreted 
from the hver mto the small and large 
intestine) precludes the necessity for con- 
sidering systemic disturbance as playing 
any part m non-visuahzation Previously, 
pentoneal irritation, as from an ulcerative 
lesion of the gastro-mtestmal tract, a 
severe colitis, hyperthyroidism, extreme 
asthenic states, pregnancy, severe cardiac 
failure with passive congestion, ulcerative 
lesions of the stomach or duodenum, and 
diabetes were considered as influencing 
the cholecystographic examination and as 
being responsible for non-visualization 
Smce the introduction of the special in- 
tensifying technic, most of these fail to 
interfere with satisfactory cholecystog- 
raphy and the only real deterring factors 
are those of a mechanical character, such 
as obstruction of the pvlorus or duodenum, 
so that the dye cannot be carried mto the 
small mtestme to be absorbed, or an in- 
tense diarrhea with too rapid evacuation 
of the d>e with pre\ ention of absorption 
in sufficient amounts 
The examination after a motor meal is 
extremely important and merits special 
comment Roentgenograms are made one- 
half hour and one and one-lialf hours after 
the meal is ingested The gall bladder 


should be partially contracted and emp- 
tied It is at this stage of the examination 
that adenomas are most frequently visual- 
ized The same obtains for some opaque 
and non-opaque calculi, either casting only 
suspicious shadows or none at all, m the 
roentgenograms made prior to the motor 
meal If the gall bladder emptying is 
retarded, another roentgenogram is made 
after another hour and occasionally after 
twenty-four hours, m cases m which ex- 
treme delay of emptymg is noted 
A few years ago the opmion was quite 
prevalent that if a gall bladder did not 
■visualize it was not necessary to continue 
the examination with a motor meal and 
further roentgenograms We have en- 
countered at least five cases in which a 
motor meal served to fill the gall bladder 
with dye with good concentration, m which 
it previously was not seen This phenome- 
non has been explained on a mechamcal 
basis by Newcomer and Newcomer (2), 
who have shown that there may be a 
natural kink or twist in the cystic duct 
which is straightened out by tension on or 
pressure by the pylorus when the pylorus 
is filled with food, permitting the dye to go 
mto the gall bladder These authors also 
claim emptymg of the gall bladder solely 
on a mechamcal basis, that fatty foods are 
not essential to empty the gall bladder, but 
that compression of the gall bladder by 
the active peristaltic pylorus after food 
ingestion is responsible for emptymg It 
is, therefore, indispensable m all cholecys- 
tographic examinations to include at least 
one roentgenogram after a motor meal 
If all of the above details have been con- 
sidered and provided for m the examina- 
tion, it is justifiable to assume that non- 
visualization of a gall bladder indicates a 
pathologic condition of the hver, bile ducts, 
or gall bladder, which either prevents 
excretion of the dye, transmission of the 
dye, or storage of the dye, respectively 
According to Hodges and Lampe (3), there 
is SO per cent accuracy of the conclusions 
based on non-visualization, as checked by 
operation 

Non- visualization of the gall bladder 
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J 1 V</0 Gall bladder not visualized by intensified" technic (Aug 31, 1934) 

, (ni|/it) Cholecystograni ivith good concentration uonnal contour, no calculi after three months of 
medical" treatment for a chronic cholecystitis (Dec 3 1934) 

This case illustrates the need for conservative estimate of non visualization value of conservative treatment, 
and serial studies 


should not be accepted as an absolute in- 
dication for surgical intervention, for a 
transitory inflammatory condition may be 
present and cause sufficient, obstruction of 
the cystic duct to prevent the dye entering 
the gall bladder This may subside rapidly 
under conservative medical therapy Un- 
less the symptoms are very severe or calculi 
are demonstrated, conservative treatment, 
followed by another cholecystographic ex- 
amination, may show a fairly normal 
cholecystogram subsequently (Fig 1) 
This point was stressed emphatically by 
Jenkmson (4) m September, 1936, and if 
followed, the small percentage of errors 
will be still further diminished 

Occasionally gas or dye shadows in the 
colon overlap the cholecystogram, result- 
ing m very confusing shadows To remove 
them, it has been recommended that 
pitressm be used hypodermically We 
have not been convinced that this is valu- 
able, but do find that the simple procedure 
of a dminis tering a high hot enema elimi- 
nates all gas and dye shadows in the colon 


and permits of a much more satisfactory 
continuation of the examination 
In the interpretation of positive and 
negative shadows m the roentgenograms, 
suspicious of gallstones, one must make use 
of technical variations including changes in 
position of the patient Lateral and 
oblique roentgenograms serve to eliminate 
persistent confusing gas shadows which 
sometimes cannot be differentiated from 
the negative shadows of pure cholesterol 
calculi Variations m position of the pa- 
tient are also indispensable in differen- 
tiating positive shadow calculi from con- 
genital malformations of the gall bladder 
(“Phrygian caps” and pseudo-diverticula), 
some of which cannot be differentiated 
from calculi by any other method Erect 
and Trendelenburg roentgenograms are 
useful m differentiating negative shadow 
calculi from papillomas, adenomas, or 
other tumors, m which case calculi can be 
made to move around m the gall bladder, 
while the tumors will remain m a fixed rela- 
tive position The erect roentgenogram is 
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essential m demonstrating very small, 
radiolucent cholesterol calculi, not seen in 
routine horizontal e\posures 

THE NORMAL 

Before considering the pathologic, it is 
essential to consider what the normal 
findings are in a cholecystographic senes 
The gall bladder may show up clearly by 
means of the intensified technic with a 
density as great as, or greater than, that 
of the adjoining bony structures, and fre- 
quently equalling that found in the hollow 
viscera m the course of an opaque meal 
examination Kirklm and Blake (5) have 
stressed the importance of judging the 
cholecystograni by its best appearance and 
considering it normal unless the shadow is 
so delicate that its borders can be traced 
only with difficulty The gall bladder 
should be homogeneous m density and 
smooth in contour The position vanes 
with the type of patient and follows, with 
occasional exceptions, the general rules of 
habitus that obtain for the position of the 
stomach and intestines In the course of 
a routine examination, roentgenograms 
should be made one-half hour and one and 
one-half to two hours after the ingestion 
of a motor meal, our motor meal for the 
last few years composing two eggs and 
one-quarter of a glass of cream with any- 
thing else that the patient chooses to take 
The post-motor meal roentgenograms 
should show definite evidence of contrac- 
ture of the gall bladder with diminished 
size of the gall bladder, but no evidence of 
irregularities m contour or density The 
roentgenogram made thirty minutes after 
the motor meal may show the cystic duct, 
but this lack of visualization of the cystic 
duct should not be regarded as an indica- 
tion of a pathologic condition If informa- 
tion about the cystic and common ducts 
is desired, the routine may be altered so 
as to have the patient m the supine posi- 
tion, an anteroposterior roentgenogram 
being made instead of the usual postero- 
antenor one m the prone position This 
frequently facilitates filling of the cystic 
and common ducts The one and one-half 


hour roentgenogram should show more 
complete emptying and contracture of the 
gall bladder At least two roentgenograms 
should be made following the motor meal, 
preferably at the tune-interval outlined 
above If the gall bladder does not empty, 
further examinations should be made 
after twenty-four hours 

PATHOLOGIC GALL BLADDER 

The pathologic gall bladder vanes from 
complete non-visuahzation to very faint 
visualization If persistent roentgeno- 
graphic examination with the most careful 
technic and chaphragming, followingthe plan 
outlined in the introductory remarks, fails to 
reveal a gall bladder with sufficient clearness 
to permit of a definite outline, some abnor- 
mality must be considered to exist A large 
gall bladder must be regarded as pathologic 
Irregular calcification of the costal car- 
tilages are frequently a source of error m 
interpreting the border of gall bladders, as 
well as confusing in the interpretation of 
stones within the gall bladder Oblique 
and lateral roentgenograms will definitely 
exclude these shadows and deter min e their 
actual character A new nomenclature was 
suggested by Pendergrass and Hodes (6) 
in 1935, based on apparent functional 
capacity They enumerate three general 
classes The classification has met with 
general approval for it lends itself to a 
most conservative and accurate estimate 
of the gall-bladder condition It is as 
follows 

Gall bladder maintains some function, no 
matter how diseased it may be 

I “Functioning gall bladder ” 

(a) “Functioning gall bladder with 

stones ” 

(■ b ) “Functioning gall bladder with 

mural growth (papilloma) ” 

(c) “Functioning gall bladder with 

adhesions ” 

(d) “Functioning gall bladder with 

anomalies ’ 

II Partially functioning gall bladder ” 

(a) "Partially functioning gall bladder 
with stones ” 

{b) ‘ Partially functioning gall bladder 
with anomalies ” 
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f'X 1 l ,e fd Gall bladder not visualized b> intensified" technic (Aug 31 1934) 
it ' j Choice} stograin with good concentration normal contour, no calculi after three months ol 

medical treatment for a chrome cholecystitis (Dec 3, 1934) 

This case illustrates the need for conservative estimate of non visualization value of conservative treatment, 
and serial studies 


should not be accepted as an absolute in- 
dication for surgical intervention, for a 
transitory inflammatory condition may be 
present and cause sufficient, obstruction of 
the cystic duct to prevent the dye entering 
the gall bladder This may subside rapidly 
under conservative medical therapy Un- 
less the symptoms are very severe or calculi 
are demonstrated, conservative treatment, 
followed by another cholecystographic ex- 
amination, may show a fairly normal 
cholecystogram subsequently (Fig 1) 
This point was stressed emphatically by 
Jenkinson (4) in September, 1936, and if 
followed, the small percentage of errors 
will be still further diminished 

Occasionally gas or dye shadows m the 
colon overlap the cholecystogram, result- 
ing in very confusing shadows To remove 
them, it has been recommended that 
pitressin be used hypodermically We 
have not been convinced that this is valu- 
able, but do find that the simple procedure 
of administering a high hot enema elimi- 
nates all gas and dye shadows in the colon 


and permits of a much more satisfactory 
continuation of the examination 
In the interpretation of positive and 
negative shadows in the roentgenograms, 
suspicious of gallstones one must make use 
of technical variations including changes in 
position of the patient Lateral and 
oblique roentgenograms serve to eliminate 
persistent confusing gas shadows which 
sometimes cannot be differentiated from 
the negative shadows of pure cholesterol 
calculi Variations m position of the pa- 
tient are also indispensable in differen- 
tiating positive shadow calculi from con- 
genital malformations of the gall bladder 
("Phrygian caps" and pseudo-chverticula), 
some of which cannot he differentiated 
from calculi by any other method Erect 
and Trendelenburg roentgenograms are 
useful m differentiating negative shadow 
calculi from papillomas, adenomas, or 
other tumors, m which case calculi can be 
made to move around in the gall bladder, 
while the tumors will remain in a fixed rela- 
tive position The erect roentgenogram is 
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essential in demonstrating very small, 
radiolucent cholesterol calculi, not seen m 
routine horizontal exposures 

THE NORMAL 

Before considering the pathologic, it is 
essential to consider what the normal 
findings are m a cholecystographic senes 
The gall bladder may show up clearly by 
means of the intensified technic with a 
density as great as, or greater than, that 
of the adjoining bony structures, and fre- 
quently equalling that found m the hollow 
viscera m the course of an opaque meal 
examination Kirkhn and Blake (5) have 
stressed the importance of judging the 
cholecystogram by its best appearance and 
considering it normal unless the shadow is 
so delicate that its borders can be traced 
only with difficulty The gall bladder 
should be homogeneous in density and 
smooth in contour The position vanes 
with the type of patient and follows, with 
occasional exceptions, the general rules of 
habitus that obtain for the position of the 
stomach and intestines In the course of 
a routine examination, roentgenograms 
should be made one-half hour and one and 
one-half to two hours after the ingestion 
of a motor meal, our motor meal for the 
last few years comprising two eggs and 
one-quarter of a glass of cream with any- 
thing else that the patient chooses to take 
The post-motor meal roentgenograms 
should show definite evidence of contrac- 
ture of the gall bladder with diminished 
size of the gall bladder, but no evidence of 
irregularities in contour or density The 
roentgenogram made thirty minutes after 
the motor meal may show the cystic duct, 
hut this lack of visualization of the cystic 
duct should not be regarded as an indica- 
tion of a pathologic condition If informa- 
tion about the cystic and common ducts 
15 desired, the routine may be altered so 
us to have the patient m the supine posi- 
tion, an anteroposterior roentgenogram 
hemg made instead of the usual postero- 
antenor one m the prone position This 
frequently facilitates filling of the cystic 
and common ducts The one and one-half 


hour roentgenogram should show more 
complete emptying and contracture of the 
gall bladder At least two roentgenograms 
should be made following the motor meal, 
preferably at the time-interval outlined 
above If the gall bladder does not empty, 
further examinations should be made 
after twenty-four hours 

PATHOLOGIC GALL BLADDER 

The pathologic gall bladder vanes from 
complete non-visualization to very faint 
visualization If persistent roentgeno- 
graphic examination with the most careful 
technic and diaphragmmg, f ollowmg the plan 
outlined m the introductory remarks, fails to 
reveal a gall bladder with sufficient clearness 
to permit of a definite outline, some abnor- 
mality must be considered to exist A large 
gall bladder must be regarded as pathologic 
Irregular calcification of the costal car- 
tilages are frequently a source of error in 
interpreting the border of gall bladders, as 
well as confusing m the interpretation of 
stones within the gall bladder Oblique 
and lateral roentgenograms will definitely 
exclude these shadows and determine their 
actual character A new nomenclature was 
suggested by Pendergrass and Hodes (6) 
in 1935, based on apparent functional 
capacity They enumerate three general 
classes The classification has met with 
general approval for it lends itself to a 
most conservative and accurate estimate 
of the gall-bladder condition It is as 
follows 

Gall bladder maintains some function, no 
matter how diseased it may be 

I “Functioning gall bladder ” 

(c) “Functioning gall bladder with 

stones ” 

(b) “Functioning gall bladder with 

mural growth (papilloma) ” 

(c) “Functioning gall bladder with 

adhesions ” 

(d) “Functioning gall bladder with 

anomalies " 

II “Partially functioning gall bladder” 

(a) “Partially functioning gall bladder 
with stones ” 

(b) ‘ Partially functioning gall bladder 
with anomalies 
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\ Gall bladder not visualized by 'intensified' technic (Aug 31, 1934) 

, 1 Choice} stogram with good concentration normal contour, no calculi after three months of 

medical treatment for a chronic choice} stitis (Dec 3, 1934) 

Tins case illustrates the need for conservative estimate of non visualization, value of conservative treatment, 
and serial studies 


should not be accepted as an absolute in- 
dication for surgical intervention, for a 
transitory inflammatory condition may be 
present and cause sufficient, obstruction of 
the cystic duct to prevent the dye entering 
the gall bladder This may subside rapidly 
under conservative medical therapy Un- 
less the symptoms are very severe or calculi 
are demonstrated, conservative treatment, 
followed by another cholecystographic ex- 
amination, may show a fairly normal 
cholecystogram subsequently (Fig 1) 
This point was stressed emphatically by 
Jenkmson (4) in September, 1936, and if 
followed, the small percentage of errors 
will be still further diminished 

Occasionally gas or dye shadows in the 
colon overlap the cholecystogram, result- 
ing in very confusing shadows To remove 
them, it has been recommended that 
pitressm be used hypodermically We 
have not been convinced that this is valu- 
able, but do find that the simple procedure 
of administering a high hot enema elimi- 
nates ail gas and dye shadows m the colon 


and permits of a much more satisfactory 
continuation of the examination 

In the interpretation of positive and 
negative shadows m the roentgenograms, 
suspicious of gallstones one must make use 
of technical variations including changes in 
position of the patient Lateral and 
oblique roentgenograms serve to eliminate 
persistent confusing gas shadows which 
sometimes cannot be differentiated from 
the negative shadows of pure cholesterol 
calculi Variations in position of the pa- 
tient are also indispensable in differen- 
tiating positive shadow calculi from con- 
genital malformations of the gall bladder 
(“Phrygian caps’’ and pseudo-diverticula), 
some of which cannot be differentiated 
from calculi by any other method Erect 
and Trendelenburg roentgenograms axe 
useful in differentiating negative shadow 
calculi from papillomas, adenomas, or 
other tumors, m which case calculi can be 
made to move around in the gall bladder, 
while the tumors will remain in a fixed rela- 
tive position The erect roentgenogram is 
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Fig 3 Intra-hepatic gall bladders (two cases) Dotted lines show lower borders of liver Gall bladders 
are transversely placed (See tc\t ) 



Fig 4 Phrygian cap gall bladder at different angles showing the constriction and deformity of the 
fundus producing a pseudo-diverticulmn seen m profile on the right, whereas on the left the diverticulum is 
overlapped by the rest of the gall bladder and produces a shadow indistinguishable from a ‘ positive shadow" 


CHOLELITHIASIS 

The accuracy of the diagnosis of calculi 
hinges mostly on refinements in technic 


and is directly proportional to the precision 
and thoroughness of the examination 
The most valuable of these is the liberal 



di fferenu a 1 1 o^'by mbbque'and lafcrd '" th ^ ata,io " s « ^P^Posed colon Poative 

i ! rlt^ CT Negative and positive shadow calculi persistent at all angles 

( Upper right) Three or more negative shadow' calculi present in lateral and nhim»A 
(Lower left) Lateral roentgenogram shows persistent ‘negam e shadow roentgenograms 
shadows being eliminated 113 °^ er confusing negative 

(Lower right) Extrinsic negative shadow from hepatic flexure eliminated by lateral roentgenogram. 


Ill “Abnormally functioning gall bladder ” 
(a) "Abnormally functioning gall bladder 
with stones ” 


(b) "Abnormally functioning gall bladder 
with anomalies ” 

(e) “Calcified gall bladder ’’ 
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Fig 7 Milk of calcium bile gall bladder (Left) Prone (Right) Erect, showing fluid opaque bile 
Calculi m cystic duct clearly seen in three other cases Gall bladders usually small and contracted Any 
blotchy opaque shadow encountered in the upper right quadrant, without dye senes, should be examined in 
the erect position to exclude milk of calcium bile gall bladder 


test The pre-operative information that 
the gall bladder is all or partially buried m 
the liver substance should be of inestimable 
help to the surgeon 

“PHRYGIAN CAP” GALL BLADDERS 

Irregularities in contour of the gall 
bladder, until a few years ago, were con- 
sidered, almost uniformly, as being caused 
by deforming gall-bladder adhesions An 
illuminating article on this subject by 
Bovden (S) throws considerable light on 
these defects, and it is a safe statement to 
make that most of the irregularities m a 
gall bladder that is not markedly contrac- 
ted or poorly visualized, are due to con- 
genital anomalies of development In 
Boyden’s experience IS per cent of chole- 
eystograms showed “Phrygian caps ” 
There are two groups, the concealed (or 
retroserral type) and the serosal type In 
the latter, which is the more common type, 
the deformity is fixed bv fetal ligaments 
or constrictions of the lumen, the peri- 


toneum following the folds m the gall 
bladder In our experience, when the de- 
formity is marked it lends itself to con- 
fusion, and exposures from several angles 
are essential to clarify the diagnosis The 
pouching of the fundus may produce 
pseudo-diverticula, and m one instance 
the overlappmg of a diverticulum by the 
gall bladder gave a shadow indistinguish- 
able from a positive calculus (Fig 4) 
There is no particular clinical significance 
to these anomalies They are not associ- 
ated with any symptoms, they show no 
roentgenological or other indications of 
disturbance in function (Fig 5) 

THE ERECT CHOLECYSTOGRAM 

All cholecystographic examinations 
should include at least one roentgenogram 
made in the erect position While this 
procedure has been stressed earlier m the 
paper under technical considerations, elab- 
oration is essential to emphasize its im- 
portance in the detection of minute calculi 


Fig 5 Other cases of “Phrygian cap” gall bladders showing the marled deformities easily misinterpreted by 
those unfamiliar with the anomaly 


utilization of examination of the patient in 
the lateral, oblique, and erect, and oc- 
casionally in the Trendelenburg positions, 
particularly during the post-motor meal 
period In the latter, either by dep- 
osition of the dye on the surface of 
radiolucent gallstones or by the elimination 
of part of the dense superimposed opacity 
of the dye-contaimng bile, it is feasible 



Fiz 6 Erect cholecystogram to demonstrate 
minute cholestenn calculi which float between biles 
nf Hiffprent concentrations at their interfaces (rfe 
priced through courtesy of Dr Alter: Elltnger and the 
“TZncan Journal of Roentgenology and Radium 

Therapy ' ) 


to definitely demonstrate calculi with 
considerable certainty There should be 
exceedingly little room for doubt in a dye 
senes, if all these details m technic and 
procedure are earned out to the letter Oc- 
casionally two calculi — a positive and a 
negative shadow— are seen m the same gall 
bladder, the former seen through the latter 
(Fig 2) Most of the confusing negative 
shadows are produced by air or dye in the 
colon, but if these are not eliminated by ahot 
enema, the exact character of these 
shadows can be determined m almost 
every instance by utilizing oblique and 
lateral roentgenograms (Fig 2) 

INTRA-HEPATIC GALL BLADDERS 

Jn the last few years, I have found what 
appear to be roentgenologically (uncon- 
firmed by operation), three cases of mtra- 
hepatac gall bladders These have been 
situated transversely with the gall bladder, 
more or less embedded m the liver sub- 
stance (Fig 3) They may present con- 
siderably above the liver border, appearing 
like cysts, or they may show only as 
dimples on the undersurface or along the 
lower border of the liver McNamee (7) 
reported two cases of intra-hepatic gall 
bladder In one, the organ could not be 
found at laparotomy for it was completely 
buried m the liver substance However, 
it was visualized again in a second Graham 
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tion of this condition by Komblum and 
Hall (10) in May, 1935, I encountered 
four cases in the following year, only two 
of them in the course of gastro-mtestinal 
studies (Fig 7) The condition is one of 
obstruction of the cystic duct, usually 
by calculi, with stasis of diseased bile in a 
contracted gall bladder over a long period 
of time, with precipitation from the mucus 
of the walls of the diseased gall bladder of 
calcium carbonate, which renders the bile 
opaque Usually some freely movable 
opaque bile is found, which will show a 
fluid level in the roentgenograms taken in 
the erect position In all four cases there 
were several calculi apparently impacted 
in the cystic duct These gall bladders 
are always small, the condition occurring 
only in small, chronically contracted gall 
bladders These have to be differentiated 
from calcific deposits in the gall-bladder 
walls (Fig S) In these cases, there is no 
alteration in shape or density with change 
from horizontal to erect position, there 
bemg no opaque bile m these gall bladders 
Kornblum and Hall stress the following 
characteristic features of the condition 

(h) Suspect when gall bladder visualized 

without cholecystography 

( B ) There is no change in the appearance 

after fatty meal 

( C) Persistence of gall-bladder shadow 

after cholecystography 

( D ) Persistence of stones in the cystic duct 

with visualized gall bladder 

(E) Shadows unlike gallstones found in 


association with a non-visualized 
gall bladder during cholecystog- 
raphy 

SUMMARY 

Techmcal considerations are outlined 
which afford maximum accuracy m chole- 
cystography 

The differential features of normal and 
pathologic gall bladders with or without 
calculi are described 

The following conditions, now easily 
demonstrated by recent advances m chole- 
cystography, are illustrated and briefly 
described, with differential diagnostic fea- 
tures (1) the normal gall bladder, (2) 
pathologic gall bladders, (3) cholelithia- 
sis, (4) mtra-hepatic gall bladder, (5) 
“Phrygian cap” gall bladder, (6) milk of 
calcium bile gall bladder 
9 West 68th St 
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as described by Ettinger (9) She reports milk or calcium bile gall bladder 
three cases in which small concretions, not Knowledge of new concepts of pathologic 
otherwise demonstrable, were detected entities focuses attention on such condi- 



Fig 8 Gall bladder with calcified walls 


floating at a certain level within the bile 
They are small cliolestenn stones which 

float between biles of different concentra- 
, c af their interfaces Through the 
courtesy of this author and the "Amencan 

able' mitratrons .s reproduced herewrth 

(Fig 6) 


tions, with frequent surprises due to en- 
countering them with fairly high incidence 
This is true of the writer's experience With 
milk of calcium bile gall bladders Althoug 

my personal experience with t^-ndihon 
has been quite limited I recall seeing 
several of these cases in the past, yet did 
not recognize them as clinical entities 
After reading the comprehensive descnp- 




REEVES AND MORGAN RETENTION OF THORIUM DIOXIDE 


613 


based on the maximum concentration ob- 
served rather than on any absolute nu- 
merical scale Points on the curve (Fig 1) 


tion must necessarily mtroduce errors mto 
the measurements The data, therefore, 
are presented only as a summary of aver- 



( Months Elapsed ) 

Fig 1 The retention of thorium dioxide by the reticulo-endothelial system 


represent gamma-ray intensities relative 
to this maximum 

The apparatus employed m securing 
the clinical data was the “Gamma-ray 
Detector,” previously described (3), with 
the addition of a watch-type integrating 
recorder (4), and an accurate automatic 
voltage regulator (5) The patients ob- 
served were routme diagnostic cases, taken 
at more or less random intervals after in- 
jection It is obvious that individual 
variations m size and position of liver, 
thickness of abdominal walls, or shght 
differences in location of the Geiger coun- 
ter relative to the patient under observa- 


age conditions The accuracy possible 
with successive readings on the same pa- 
tient, a few minutes apart, has been found 
to be of the order of a few per cent 

The shape of the composite retention 
curve (Fig 1) indicates, m agreement with 
radiographic data, that a period of several 
days is required for the thorium to reach 
its maximum concentration in the region 
of the liver In the course of subsequent 
readings, the observed radio-activity is 
found to decrease very gradually to ap- 
proximately 80 per cent of this maximum 
value Data now available do not ex- 
tend beyond four years’ history, but we 


TABLE i 


gra*ph h of I Fl^ f c C l° nCCntraUOn an<1 SubseqUeat b y the reticulo endothehal 


Patient 

Date 

Injected 

Date 

Checked 

Tune 

Elapsed 

Total Count ! 
per Minute 

Background Thorium Count Retention 
per Minute per Minute Percentage 

A " 

12/1/32 

9/9/30 

46 months 

mam 

5 8 

9 2 

83 

B(l) 

S/16/33 

11/17/36 

39 months 

35 

5 7 

8 5 

77 

B (2) 

8/16/33 

i— 

5/12/37 

45 months 

14 5 


8 7 

78 

C 



0 25 month 

14 7 



81 

d 

11/28/34 

9/2/36 

22 months 

14 6 

5 5 

9 1 

82 

t~d)~ 

7/8/30 

7/14/36 

0 25 month 

14 1 

5 7 

S 4 

76 

B (2) 

7/8/30 

10/27/36 

3 5 months 

16 S 

5 7 

11 1 

100* 

F 

4/20/37 

5/21/37 

1 month 

15 9 

5 0 

10 3 

98 


system is shown on the 











THE RETENTION OF THORIUM DIOXIDE BY THE RETICULO 
ENDOTHELIAL SYSTEM 

By ROBERT J REEVES, M D , and J E MORGAN, Ph D , Durham , N C 
From the Department of Roentgenology of Duke Hospital 

S INCE thorium dioxide solution was the calculations of Schlundt 1 and others 
first used clinically by Radt (1), little the alpha radiation from a given sample 
has been learned about its rate of of freshly prepared ThO s decreases by 
elimination from the body We have been about half during the first five years, 
able to determine by roentgenograms that then gradually increases over a period 
the liver and spleen retain some quail- of approximately thirty years to its original 
tatively large portion of the compound, value 

but it is most logical that the radio-ac- During this time, the gamma radiation, 
tivity of the thorium series, which has en- however, undergoes a much smaller vana- 
gendered much of the prevalent suspicion tion This gamma radiation, being the 
of its physiological effects, should be chosen only portion which can penetrate through 
as an indicator for actual measurement of the abdominal wall, will of course consti- 
retention by the organism tute the portion measurable by external 

The Geiger-Muller counter offers a apparatus Unfortunately, complete par- 
sufficiently sensitive, simple, and rapid allel history of the gamma-ray activity of 
method for measuring such small inten- thorium dioxide solution m vitro was not 
sities of radiation directly from the pa- possible, smce the data herewith sub- 
tient Experimental work was, therefore, mitted include patients who received thor- 
undertaken with this type of instrument mm injections two or three years before the 
to determine the average retention of in- beginning of the experiment During the 
travenously admunstered thorium dioxide few months over which actual measure- 
in the human organism ments have been taken, original ampules 

The absolute intensity of gamma ra- of the thorium solution have maintained 
diation from fresh commercial thorotrast then- gamma-ray activity constant within 
has been determined, in the course of our the experimental errors of the original 
preliminary calibrations, to be equivalent reading Smce the inherent difficulty of 
to approximately 19 X 10 ~ 3 grams of such work with living patients precludes 
radium per cubic centimeter The factor any high degree of accuracy, we have for 
is also substantiated by the recent work of the sake of simplicity assumed the gamma- 
Taft (2), whose measurements indicate ray intensity of ThO ; to be approximately 
a value of about 1 S X 10 ~ s constant over the four-year period covered 

Although the radio-active life of thorium by these data 
in equilibrium with its decay products is The next point of importance, then, is 
far too great to be a perceptible factor in the establishment of some experimental 
a clinical investigation, it has been shown basis for estimating the quantity of thor- 
that thorium dioxide as prepared com- mm retamed by the patient after the use- 
mercially from thorium nitrate originally ful, or diagnostic, service of the drug has 
includes none of the decay senes except been rendered This is the purpose of the 
radiothonum From this beginning, the present work The experimental results 
decay of the relatively short-lived radio- have been expressed as retention per cent 
thonum together with the natural pro- (Table I), which values are arbitrarily 
duction of mesothonum will combine to 

cause a fairly rapid change in the alpha- , Communication by courtesy of Heyden Chemical 
ray activity of the sample According to Corporation 
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Fig 2-A f 'K 2 B 

Fig 2 The normal stomach (A) Upright position (B) Trendelenburg position showing the normal 
mucosal markings both in the provimal and distal portions of the stomach 


the patient to the Trendelenburg posture, 
he is allowed to rest in the horizontal 
position for a minimum of fifteen minutes, 
to allow for dilution of gastric secretion 
and certain amount of cohesion of the 
barium to the stomach mucosa A simple 
analogy m this respect would be a sealed 
milk bottle half filled When the bottle 
is inverted the portion occupied by the 
fluid is displaced by air and a residual thin 
film of coating is left which takes several 
minutes to dram The patient is filmed 
during this draining period It is found 
that the barium becomes deposited m the 
rugal folds so that the markings are finely 
differentiated The displacement process 
may be repeated under fluoroscopic control, 
and films taken with the tube under the 
table and the plate placed on the patient’s 
abdomen In this manner films are ob- 
tained showing the very fine mucosal mark- 
ings which stand out m bold rehef — their 
texture is so fine that frequently one must 
use a magnifying glass to observe their 
detail Occasionally there is a normal gas 
bubble of sufficient size to carry out the 
studv without the necessity of mtubation 
Since the quantity of air intubated and 


the amount of barium is dependent upon 
the size of the stomach and upon the 
patient’s comfort, the problem of belching 
and untoward complications is eliminated 

The ordinary fluoroscope is not easily 
adaptable With the old standard type 
and with shock-proof cable and tube the 
radical changes in position can be accom- 
plished easily and efficiently 

One is cognizant of the fact that there 
never may be any one method of absolute 
standard procedure, but an attempt is 
made by this means to validate certain 
diagnostic criteria and effect a refinement 
m procedure which is easily applied We 
believe that this technic accomplishes all 
of these aims 

Case 1 (Fig 2) E D , 16 years of age, 
white, female, was referred wuth a history 
of pam m the epigastrium, bloating and 
nausea, marked constipation The ap- 
petite was good In this case 60 c c of air 
and 6 ounces of barium sulphate were 
mtubated The roentgen examination 
revealed a spastic colon with prolonged 
retention of the barium meal No pathol- 
ogy was present 

Figure 2-A, taken in the upright posi- 
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Fig 3 Chronic hypertrophic gastritis ( A , upper left) Erect (B, upper right) Prone (C, lover 
left) Supine (D, lower right) Trendelenburg Note hypertrophied rugie without scalloped margins 


tion, shows the normal longitudinal rugal pain was not related to the ingestion of 
folds with the scalloped margins on the food The previous diagnoses had been 
greater curvature The upper part of the periduodenitis and duodenal ulcer 
stomach is ballooned out down to about Gastric analysis showed increased free 
the sulcus angulans and total acidity, no blood in any of the 

Figure 2-B was taken in the Trendelen- specimens Studies were made with in- 
burg position at about 55° Note the tubation of 75 c c of air and 5 ounces of 
replacement of the air m the antrum and barium water Exposures were made in 
pylorus without distention or ironing out the erect, prone, supine, and Trendelen- 
of the mucosal markings One may discern burg 45 ° positions 

the clear-cut margins caused by the barium One can see the clear-cut marginal out- 
coating together with the prominent longi- lines and exaggerated longitudinal folds, 
tudinal folds on the anterior wall and the both on the anterior and posterior walls 
lesser longitudinal folds, with the mam- A striking feature is the absence of the 
nnllated appearance on the posterior wall scalloped appearance of the margins which 
as described by Forssell has been considered evidence of hyper- 

Case 2 (Fig 3) R S , female, 38 years trophied ruga This would indicate that 
of age, for ten years had complained of scalloped margins are not always present 
epigastric pain radiating to the back The in hypertrophy 



Fig 4 -A F’g 4-B 

Fig 4 Diagnosis scirrhous carcinoma (4) Upright (B) Trendelenburg Note finely meshed honey- 
combed appearance of tumor 


Following is the report of the gastro- 
;opic study made by Dr Gabriel Tucker 

"The esophagus was negative 
“Examination of the stomach showed some 
tnckenmg and increase in size of the rugal 
aids The appearance was suggestive of a 
hronic hypertrophic gastritis There were 
ome features of the examination, however, 
hat were unsuccessful because of the fact 
hat the patient expelled the air from the 
tomach as rapidly as it was inflated The 
lylorus was not satisfactorily examined ” 

Case 3 (Fig 4) S P F , 64 years of 
ige, white, male, referred for “intestinal 
grippe” which had been present for six 
nonths For the last seven weeks the 
patient had complained of loss of appetite, 
nausea, belchmg, with loss of 15 pounds 
in weight 

Exposures were made with intubation of 
50 c c of air and 4 ounces of barium water 
m the upright (a) and Trendelenburg 
{b) positions Diagnosis Scirrhous carci- 
noma, confirmed by operation and biopsy 
Operation by Dr Williams, Abington 
Hospital 

Although the diagnosis could have been 
made from the ordinary films, the use of 


the present technic allows us literally to 
visualize the morphologic changes This 
may be of importance in helping to decide 
the advisability of operation in any par- 
ticular case It is also possible that 
various pathologic conditions may present 
different structural markings Here the 
tumor shows a finely meshed, honey- 
combed appearance 

Case 4 (Fig 5) J L, white, male, 28 
years of age Symptoms Chiefly neuro- 
logic tic, which had been present for two 
and a half years Gastro-intestmal stud- 
ies were made as part of a general ex- 
amination The patient had recently lost 
14 pounds in weight A film was taken 
with intubation of 60 c c of air and 5 
ounces of barium in the Trendelenburg 
position no pathology was found The 
film is pubhshed in order to show the clear 
outline of the distal duodenum, which is 
ordinarily blotted out by the barium meal, 
while here it is silhouetted by the air in the 
stomach Note that the scalloped mar- 
gins are present, but that there are no 
hypertrophied rugae 

Case 5 (Fiv 61 TJ T. 5? 
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Fig 5 Normal stomach with distal duodenum 
visualized through double contrast media 


Fig 0 Trendelenburg position Normal mu 
cosal markings obscured by presence of large 
amount of mucus 


30 years of age Pam in the epigastrium 
with gnawing sensation for many years, 
no gas or belching, no relation of symp- 
toms to meals The patient was generally 
weak and nervous 

Gastric analysis Normal, free and total 
HC1 , large amount of mucus Intubation 
of 75 c c of air with 6 ounces of barium 

Here we note the obscuration of the 
mucosal markings as a result of the pres- 
ence of mucus 

A greater number of cases are being 
studied at present This preliminary report 
is presented so that other investigators 
may employ the technic and discover pos- 
sible disadvantages or suggest constructive 
modifications, and by such contribution 
advance our skill in earl} and differential 
diagnosis of diseases of the stomach 

Spruce Street Medical Building 
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SOME LAWSUITS l HAVE MET AND SOME OF THE LESSONS 
TO BE LEARNED FROM THEM 1 

{Second Series, Fourth Instalment) 

By I S TROSTLER, MD,F AC R , F A C P , Chicago 


OWN MALPRACTICE SUIT (THERE WAS NO 
LIABILITY AND THE STATUTORY LIMITATION 
HAD EXPIRED) 

m M IXING into and dabbling with so 
IfflwFw many malpractice suits, it would 
™ ™ be more than strange if I should 
escape having one of those aggravating 
experiences myself Running true to form 
and, according to the old song, “Every- 
body got one, and I got mine," I got mine 
While there is nothing of special im- 
portance about tins suit, I will go con- 
siderably into detail so that those who 
have had no experience in this more or less 
delightful (>) diversion may know some- 
thing of how a matter of this kind should 
be and usualty is handled 

I treated a rather stout German woman, 
41 years of age, for a simple hypertrophic 
goiter, which, because it almost com- 
pletely surrounded her trachea — and she 
did not want it to be operated on — needed 
reduction in size This occurred m 191S 
Desiring to secure the promptest result in 
the shortest possible tune, I gave the treat- 
ments with a short anode skm distance, 
as we were m the habit of domg in those 
days In addition to the usual steadying 
and restraint by sand-bags, the patient 
was cautioned each time that she must not 
raise her head during the treatments She 
had some difficulty in breathing unless her 
head was tilted slightly forward 

During the application of one of the 
treatments, I saw her raise her head several 
times, and at one time I shut off the cur- 
rent to caution her about this About ten 
days later she developed a mild second de- 
gree dermatitis (only a few small blisters 
forming), which healed completely with- 


1 The Editor desires to state that much of the matter 
herein because quotations of court proceedings, has 
to be printed in form ns received without norma! 
punctuation or phrasing 


out scarring, and did not interfere with 
the progress of her cure 

At the tune that I discharged her, the 
thyroid had receded markedly m size, and 
she had no difficulty in breathing We 
were on the best of terms, and she promised 
to pay me the balance of my fee which 
was still due After waiting something 
over two years — for the statutory limita- 
tion to expire — for this balance, I de- 
manded payment, and, failing to receive 
it after repeated duns, I placed the account 
with a collection agency which gets rough 
with recalcitrant debtors Not receiving a 
reply to their invitation to pay, this agency 
threatened to sue for my fee, and within a 
few days I received a letter from an attorney , 
reading as follows 

“I have been retamed by Mrs N 

H for the purpose of instituting suit 

against you by reason of malpractice on 

your part, whereby Mrs H suffered not 

only severe but almost fatal \-ray burns 
at your hands 

“I believe that this matter can be com- 
promised if you see fit Should I fail to 
hear from you promptly m reference to 
this matter, I will immediately institute 
legal proceedings against you to recover 
the damages she has sustamed, so kindly 
govern yourself accordingly 

H G I ” 

I immediately notified my insurance 
earner as follows “Yesterday afternoon 
I received the following letter [quoting the 
foregoing letter verbatim] 

“Let me know what, if any, reply I 
should make 

“As regards the status of this case In 
the first place, I haie had no dealings of 
any kind with this patient smee May 22, 
1919, at which time she received the last 
treatment from me and paid me $20 on 
account She did receive a very mild 
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second degree roentgen dermatitis, as the 
result of a treatment administered by me 
on Nov 11, 1918 She owes me a balance 
of $20 (her total fee was $200), and a short 
time ago I placed the account with a col- 
lector This firm threatened suit, and this 
threat of suit against me is the result of 
my trying to collect the balance 

“If I understand things correctly, the 
limitation has expired as far as a suit in 
tort is concerned, it being more than three 
years smce the acts on my part which 
caused the alleged injury and over two 
years and rune months smce I have seen 
her or administered any treatment of 
any kind " 

In a very few days, I had the following 
letter from the law department of my in- 
surance carrier 

“Your communication of the 11th in- 
stant with copy of letter addressed to you 

from H G I , lawyer, of Chicago, 

is acknowledged, and we would suggest 
the following reply 

“ ‘H G I , etc , I beg to ac- 

knowledge receipt of your communication 
of the Sth instant presenting an alleged 
claim of Mrs N H 

“ ‘In order that I might locate my records 
of the treatment rendered this patient I 
would be pleased to have you advise me 

when Mrs H consulted me, and the 

purpose, and advise me fully as to the 
number of treatments rendered to this 
patient 

“I would also be pleased to have your 
opinion as to my liability and her present 
condition 

“ ‘Thanking you for the courtesy of a 
reply, I am, etc 

“ 'Respectfully 


“As suggested, write and mail the above 
letter to the attorney, and in the event of a 
reply forward same to us, retaining a copy 
for your records 

« ‘At your convenience, complete the en- 
closed interrogatories and return 

“You are correct in your understanding 
that the two years’ statute of TUmois ap- 
plies to action of malpractice 


“Awaiting your advice, we are,” etc 
I immediately wrote the above suggested 
letter to the attorney, and filled out the 
insurance company’s questionnaire as fol- 
lows 

(Answers only are given, for brevity ) 
“IIS Trostler, 25 E Washington St , 
Chicago, 111 , College of Medicine, Uni- 
versity of Nebraska, 1904 General radi- 
ology Member of Chicago and Illinois 
State Medical Societies , Fellow A M A and 
American College of Physicians, mem- 
ber of the Radiological Society of North 
America, Chicago Roentgen Society, the 
Roentgen Society, London, Eng , German 
Medical Society of Chicago, honorary 
member of several medical societies, etc 

“2 Mrs N H , M 

Ave , Chicago Housewife, married, age 
44 years 

“3 She was treated for retro-laryngeal 
goiter of simple hypertrophic type, which 
was causing difficulty in breathing, cough, 
etc I first saw her May 18, 1918, and be- 
gan treatment June 6, 1918 

“When last seen by me, on May 22, 1919, 
her condition was very much improved, so 
much so that she and I agreed that she 
would need no more treatment 

“4 June 6, 1918, I gave 6 ma , 12-rn 
anode skin distance, 7-in spark gap, 
through 3 mm of aluminium and 5 mm 
of sole leather filters for 6 mmutes, 
using a broad focus, Universal type Cool- 
ldge tube, applied to the anterior sur- 
face of the neck, June 22, 1918, I applied 
the same except that I used 4 mm of 
aluminium filter (instead of 3) Ten 
days later (on July 2, 1918) a dermatitis 
appeared in the area treated, which de- 
veloped into a mild second degree roentgen 
dermatitis, with a few small blisters 
forming, and which was entirely healed 
Nov 11, 1918 

“The urgency of her condition ma- 
terially subsided, so no x-ray treatment 
was administered until after healing of 
the dermatitis X-ray treatment was 
resumed Dec 5, 191S, with 5 mm alumin- 
ium filtration (instead of 3), and three 
areas were treated, avoiding the area of 
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the former dermatitis Procedure on 
Jan 2, 1919, same except only two areas 
treated, Jan 29, same except 4 mm 
aluminium filter used and four areas 
treated, Feb 27, 1919, same only three 
areas, March 27, 1919, same, April 24, 
1919, same only 6 mm aluminium filter 
and two areas, and May 22, 1919, 5 mm 
al uminium filtration to two areas 

“Frequent dressings to the area of 
dermatitis were apphed between July 2, 
1918, and Nov 11, 1918 
“5 Not a fracture case 
“6 X-ray examinations were made by 
me May 18, 191S These showed the 
trachea to be compressed by the thyroid 
gland 

“7 X-ray dermatitis appeared July 
2, 1918, as a typical dermatitis, with 
redness, itching, stinging, slight swelling, 
and progression to the formation of several 
blebs (blisters), and later an ulcer, about 
two inches by three inches (from above 
downward) m size, roughly square in 
form This healed slowly, under sterile 
dressings, so that after about four and 
one-half months there was a dear healed 
surface with very httle scarring, all of which 
disappeared in four months 

“The apparatus used was a Victor 
Peerless transformer outfit, with auto- 
transformer and rheostat controls of the 
most approved type, with Coohdge tube, 
transformer and control Other particulars 
are given m reply to Question Number 4 
“Rontgen dermatitis was due entirely 
to patient having raised her head and conse- 
quently shortened (or reduced) the target 
(anode) skm distance from 12 inches to 
somewhat less than 10 inches, for a con- 
siderable part of the time during the second 
(June 22, 1918) treatment She was re- 
ceiving as much as her skm would tolerate 
with safety, so as to secure the utmost 
benefit from the treatment in the least 
possible time, and this apparently shght 
derangement or disarrangement of condi- 
tions caused her to receive an excessive 
amount of x-rays, the dermatitis resulting 
therefrom Her skm is very susceptible to 
x-rays, and the difference between the 


twelve-inch anode skm distance and the 
less than ten-inch anode skm distance was 
sufficient to produce the skm injury The 
dosage delivered at ten inches from the 
target of the tube is somet hi ng like one 
and one-third times that delivered at 
twelve-inch target skm distance, and when, 
as m this instance, the distance was less 
than ten inches some of the time, and the 
margin of safety was so small, because of 
the urgency of the case, the difference m 
the dosage delivered was more than the 
skm could tolerate 

“Understand me, I am not trying to 
give an excuse, but merely stating facts, 
provable by expert witnesses 

“8 Not treated before for the goiter, 
but had had treatment for bronchitis, 
etc , which was apparently caused by the 
pressure, her excessive weight, etc I 
do not know what she received, but she 
assured me that she was not benefited by 
the previous treatment She was referred 
to me for x-ray examination of her thorax 
and neck by Dr B F M- — — I made 
the examinations and reported the results 
to him, whereupon he sent her to me for 
x-ray treatment for the enlarged thyroid 
This physician and I are very friendly 

“9 On March 9, 1922, I received a 

letter from H G I , dated March S, 

1922, which I copied and sent to you and 
which contains all that I know of her 
claims ” 

(Questions and answers Numbers 10 and 
11 are omitted, as unimportant ) 

“12 Services were administered while 
patient was in hospital, she coming there 
each time for treatment, except for dress- 
ings, during the period of the dermatitis, 
when they were applied at my office at 
615 Garfield Avenue I owned the x-ray 
plant, the same not being the property 
of the hospital, operated it as the x-ray 
department of the hospital, collected all 
the fees, and the conduct and manage- 
ment of that department was in no way 
connected with the hospital or its manage- 
ment, nor was the patient m any way 
a hospital patient 

‘ 13 Patient (or her husband) owes me a 
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balance of $20 Knowing the possibility 
of their making claim of malpractice I 
did not push this claim very hard until 
limitation for tort had expired After 
the expiration of two and one-half years, 
debtor not responding to duns, I placed 
the bill m hands of a collection agency 
which notified the patient that unless the 
claim was settled they would bring suit 
I have directed this agency to hold off 
any further action ” 

In due time I received acknowledge- 
ment of the foregomg statement, with 
assurance that, “There is nothing for 
you to do except to await developments 
or the initial move on the part of the 
claimant, or her attorney We want to 
assure you that the matter will be kept 
well m hand by us and that we will do 
every tiling within our power to prevent 
suit, but if our efforts are unavailing, and 
suit is filed, notify us immediately and 
forward all papers ser\ ed on you ” 

About one month later I had occasion 
to write the following to the insurance 
company “I wrote to Mr H G I— as 
per the copy you sent me To-day (after 
one month and two days) he called me 
over the telephone and asked me to make 
an appointment, either at his office or 
mine, so that we could talk the matter over 

“I asked him to allow me one week’s 
tim e as I was very busy and wanted to 
consult my attorneys He agreed to this, 
saying that he intended to bring action 
if I did not arrange a satisfactory settle- 
ment He also mentioned that the limita- 
tion, which I seemed to think had ex- 
pired, had not as far as this case was con- 
cerned — that it would not expire until it 
was known what the outcome of the case 
would be 

“Please inform me what I should do 
in the matter ” 

A few days later, I received the follow- 


“j n re H vs Trostler, File 11470 

“ , and we note that Mr I 

; awaiting advice from you ^ t 

“We suggest that you have Mr 1 
ome to your office and have him advise 


you fully of the claims of Mrs H 

and especially ask him to ate you authority 
sustaining his position that this suit is 
not outlawed You might state to Mr 

I that your treatment at the time 

was proper and was in accordance with 
the saence of radiology as known in the 
year of 1918, and that if a bum did follow, 
it was not due to negligence or lack of 
skill on your part, or to anything omitted 
to be done by you m the treatment of 

Mrs H You could further advise 

Mr I — that your attorney has advised 
you that the action is outlawed and that 
under all circumstances you have no 
settlement to offer 

“Mr I — undoubtedly realizes that the 
action is outlawed and will, of course, 
make every effort to compromise the case 
with you 

“We shall await your advice in the prem- 
ises ” 

After receipt of the foregomg, I tried 
to get m telephonic communication with 
the lawyer, but failing to do so, I wrote 
‘ ‘As per agreement, I called you up to-dav 
(after conferring with my attorney), but 
you were out I left my telephone number 
for you to call me, but have failed to hear 
from you 

“If you care to have a conference with 
me, and will call me by telephone, I will 
be glad to arrange for some satisfactory 
time that you can meet me in my office ” 
We arranged for a conference m my of- 
fice, which occurred without any fruitful 
or definite conclusions I concluded that 
he was bluffing 

Several months passed without any 
further developments At that tune the 
insurance company wrote me 

“Re H — - vs Trostler, File 11470 
“Relative to the above entitled matter, 
we would be pleased to know whether or 
not you have heard anything further from 
Airs H — or anyone in her behalf con- 
cerning suit 

“If no developments have occurred here- 
in, we do not believe that action will be 
taken by Airs H — At all events, any 
action at this time would be outlawed 
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“We are of the opinion that we can dis- 
pose of this matter in our records, but be- 
fore taking this step we would appreciate 
your report together with your advice as 
to whether or not the matter was handled 
by us in a manner that would merit your 
approval Such was our endeavor and 
we are only hopeful that we have suc- 
ceeded in that behalf, but upon this point 
we shall await your advice 

‘‘It is understood, of course, that in the 
event we do dispose of the file at this tune, 
the same will be reopened in the event any 
action is taken by Mrs H — 

“Awaiting your reply,” etc 
After the lapse of about ten months 
following the conference between Mr I — , 
attorney for Mrs H — , I was called over 
the telephone by the attorney, and I at 
that time informed him that I knew that 
he was aware that he had no case, that 
the cause, if any had ever existed, was out- 
lawed by the statute of limitations, and 
that I did not care to waste any more time 
on the matter He said that he would 
submit a proposition to me, and I agreed 
to consider it In a few days I received 
the following communication, dated Feb 
23, 1923 

“In accordance with conversations of 
recent date, I am submitting for final and 
immediate consideration by you, the propo- 
sition that the claim of Mrs N — H — of 
this city against yourself, be put to a board 
of arbitrators, as previously outlined, 
namely One doctor to be chosen by you, 
one doctor to be chosen by Mrs H — , and 
the two arbitrators thus appointed to 
select a third, a licensed, practising at- 
torney-at-law and admitted to the Su- 
preme Court of the State of Illinois, to hear 
and determine the amount of damages 
Mrs H — is entitled to by reason of the 
vray bums inflicted upon her at some date 
last past, the reasonable costs of the pro- 
ceedings to be borne as follows You to 
bear the expense of your arbitrator, Mrs 
H — to bear the expense of her arbitrator, 
and the expense of the third arbitrator to 
be prorated between yourself and Mrs H — , 
the arbitrators to return a finding or award 


upon the hearing of all the evidence, ac- 
cording to the law, both statutory and 
common, in reference to arbitration and 
award, in the State of Illinois I shall 
require a definite answer on this by Mon- 
day, Feb 26, 1923, and upon your failure 
to acquiesce therein, I propose without delay 
to take such steps m the premises as I may 
deem expedient and advisable, of which 
you are undoubtedly informed at this time 
This matter has dragged entirely too long 
and the censure which I have received at 
the hands of my client for the delay is well 
merited 

“Very truly yours, 

“H G I ’’ 

I immediately wrote the insurance com- 
pany as follows “On February 1st, pur- 
suant to a telephone appointment, Mr 
I — , attorney for Mrs H — , called upon 
me and informed me that Mrs N — H — 
claimed that I had damaged her, etc He 
further said that he and his client were 
willing to submit to arbitration in the 
matter and agreed to send me a letter out- 
lining the details of such arbitration, with- 
in a few days 

“I informed him — as directed in your 
letter of April 18, 1922 — that my ‘treat- 
ment at the time was proper and m accord 
with the science of radiology, as known m 
the year 191S, and if any injury resulted, 
it was not due to negligence or lack of skill 
on my part or to anything omitted to be 
done m the treatment of Mrs H — ’ I 
also told Mr I — that my attorneys inform 
me that the action is outlawed 

“His reply to the above was that he was 
connected with two other cases, which, if 
this case was not settled, would bring joint 
action against me This latter was said 
in the tone of voice that he is m the habit 
of using — that of a big, blustering, and 
bombastic bluffer I have not the least 
idea what or whom he refers to and am not 
worrying at all about his remark, but I 
mention it so that you may know about it 
“I heard nothing further from this at- 
torney until to-day, when I received m the 
mail, the letter of which the attached is an 
exact copy I have not made reply to 
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tins, even though he insists upon my an- 
swer by Feb 26, 1923 Let me know what, 
if any, reply I should make, or take up the 
matter with him direct if you deem it 
best ” T sent a verbatim copy of the letter 
from Mr I — relative to arbitration, along 
with foregoing 

By return mail, came the following from 
the insurance company 

“ In re H — vs Trostler, File 11470 

“Your communication of the 24th in- 
stant together with letter dated February 
23rd, addressed to yourself from Mr I — 
is acknowledged We suggest the follow- 
ing repy to Mr I — 

“ ‘I have your letter of the 23rd with ref- 
erence to alleged claim of your client Mrs 
N — H — I note your proposal that this 
matter be submitted to a Board of Arbi- 
trators After carefully reviewing my 
treatment, I am confident that what I 
did was proper under the circumstances 
and is exactly the treatment that should 
have been rendered at the time I am in a 
position to vindicate this treatment if nec- 
essary, and for that reason I am of the 
opinion that there is nothing to arbitrate 
so far as I am concerned 

" 'For your information, you are advised 
that services were rendered to Mrs H — 
from June, 1918, to and including May, 
1919 Mrs H — has allowed practically 
four years to lapse before coming to realize 
that she had been previously injured It 
is a matter of common knowledge that if 
any injury was occasioned by the x-ray, 
it would not have taken four years for that 
condition to manifest itself The claims 
of your client, therefore, are absurd m the 
light of scientific knowledge 

“ ‘While I would dislike very much to be 


subjected to a malpractice suit, I never- 
theless will not enter into any compromise 
or agreement to arbitrate a matter where 
uo merit exists, nor shall I enter into any 
settlement, thus confessing a liability that 
does not exist If your client feels that 
she has any meritorious claim against me, 
she may proceed as she deems expedient 
'“I am confident that if you will investi- 
gate the matter, you will take no action 


" 'Assuring you of my appreciation of 
your courtesies, I am,’ ” etc 
According to instructions , I wrote to 
attorney I — as above and in three months 
received a summons and notice of suit for 
$15,000 damages The charge was tres- 
pass This I immediately transmitted to 
the insurance company, at the same time 
notifying the Chairman of the Medico- 
legal Comm i ttee of the Illinois State 
Medical Society (from which I received a 
voluminous information blank to fill out) 
The attorney for the insurance company 
who had been handling this affair, im- 
mediately wrote me “We have your letter 
of the 9th instant together with the sum- 
mons in the above action for acknowledge- 
ment The summons has been forwarded 
to Mr E— W R— , 105 S LaSalle St , 
your city, who will enter his appearance 
for you and will proceed to the defense of 
the case for you on our behalf 

“We suggest that you arrange with Mr 
R — for a conference, advising us that you 
have done this 

“It occurs to us that this action is out- 
lawed although this question can be de- 
termined after we renew the declaration 
filed against you ” 

Accompanying the information blank 
from the attorney of the Illinois State 
Medical Society I received the following 
"Re Malpractice Suit — I am advised by 
Dr C B K — that a suit has been begun 
against you for alleged bums, and that you 
have sent the summons to the insurance 
company I have talked to their attorney 
regarding it, and judge from what he says 
that this lawsuit should not give you much 
concern 

“I enclose one of our usual information 
blanks and ask that you kindly fill in the 
information requested at your early con- 
venience and return to me I shall then 
be glad to co-operate with the insurance 
company in the active defense of the suit 

R — J F—’’ 

Under date of June 19, 1923, Mr F — , 
the attorney for the Illinois State Medical 
Society, wrote me 

"Re H — vs Trostler — The complaint or 
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declaration in this case has now been filed, 
and I judge that they have the year in- 
correctly stated 

“Will you please check your records 
again to be certain about them as this will 
be quite important They allege that 
you were employed about June 6, 1922, 
and treated the woman after that tune ” 
At the time the foregoing letter was sent 
to my office, I was with the Radiological 
Society party, en route to the Mid-annual 
meeting at San Francisco, and received 
it there I immediately telegraphed 
“Dates given in my report of H — case 
are correct I was no longer at St Jo- 
seph’s Hospital, where all treatments were 
administered to Mrs H — , in 1922 I 
left that hospital Aug 1, 1920, moving to 
my private offices at 25 East Washington 
Street Date in plaintiffs declaration is 
wrong ’’ 

Mr F — immediately rephed “I thank 
you for your wire advising that the dates in 
your report of the H — case are correct 
Having that in mind, you will not need to 
worry about this lawsuit ” 

I heard nothing further from tins affair 
until Nov 30, 1924, when after another 
lapse of over seventeen months, I received 
the following from R — J F — , attorney 
for the Illinois State Medical Society 
“Re II — vs Tr os tier — Mr R — and I 
were m court on this case to-day and suc- 
ceeded in getting judgment on the plead- 
ings in your favor The plaintiff prayed 
an appeal, but I am certain it will never be 
perfected, so to-day ends the celebrated 
case of N — H — 

“With congratulations on your being 
through with this, without the necessity 
of a trial, I remain, 

Two days later I had the following from 
the msurance company “We are advised 
by our Mr R — that he has finally dis- 
posed of the case against you on the plead- 
ings 

"It is the disposition of this company to 
meet the full expectations of our contract 
holders m every instance m which we have 
the opportunity to serve them It is our 
hope that we have met your expectation 


We would be pleased to hear from you in 
this connection and to know whether or not 
the service which we endeavored to render 
in this case has met with your approval ” 

(The phrase “the pleading,” in the two 
foregoing letters, refers to the defense 
pleaded that the statute of limitations had 
lapsed and expired This was deemed to 
be the shortest, easiest, and most direct 
way out, and was stressed by both attor- 
neys m my behalf 

Thus ended the only case m malpractice 
that has ever been filed against me, but 
I have my fingers crossed, my tongue in 
my left cheek, and I am knocking wood, as 
I write this While the recitation of this 
suit may seem to be prolix and unneces- 
sarily detailed, it is my desire to indicate 
the extreme importance of detailed re- 
ports to the msurance earner and the 
State society’s attorneys or committees, 
m the first place, and how very important 
are the records m every case, and of nature 
must be, so that these reports may be cor- 
rect and detailed It is important that 
he who is threatened with suit immediately 
notify his insurance earner, but in my 
opinion, it is not so immediately neces- 
sary to inform the State society when 
suit is only threatened In fact, I do not 
believe that they ask for such information 
It is the busmess and duty of the insurance 
earners, if, as, or when suit is threatened, 
to direct you so that the threat does not 
matenalize mto the filing of a suit, and, as 
a matter of fact, that is more a part of then 
service than many of us realize I have 
said many times that the best way to de- 
feat a malpractice suit is not to be sued 
This is much more a truism than it is an 
aphorism 

Another of the lessons it is desned to 
drive home is that not one word of admission 
of liability must be made, and it is far better 

under any cncumstances — not to assume 
even the responsibility of answering the 
simplest questions, if we are not absolutely 
certain what the legal construction of the 
matter is or might be In this case, the 
lawyer for the plaintiff tried to trap me mto 
agreeing to arbitrate, thus admitting that 
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there might be some liability That is 
only one of the scheming traps that shrewd 
lawyers use or try to use There are many 
of these, some of which are applicable at 
one tune, while others are best used “else- 
where and to-morrow ” It has always 
been my dictum, and I have repeatedly 
advised men who have insurance, to secure 
the advice of the insurance earner, ad- 
vancing such of then own observations as in 
then opinion might be of aid and assis- 
tance, but bemg guided entirely by what 
the more expenenced, trained defense 
attorneys suggest or advise I did this 
because I had reason to believe that the 
company in which I earned my protection 
knew best how to handle the situation 
If I had not had that confidence I would 
not have been paying the premium for 
then contract I bought what I thought 
was the best, just as I buy a certain land 
of x-ray film or fountain pen Having used 
or known something about malpractice in- 
surance, x-ray films, and fountain pens, 
because of quite a few years in the practice 
of medicine, I selected the kind I wanted, 
and used it accordmg to directions with 
satisfactory results 

RESUM& 

After presenting the final paper of this 
series I feel that a brief summary will ex- 
plain why it seemed suitable to add “Some 
of the Lessons to be Learned” to the title 
of this senes It is, of course, understood 
that I have been trying to teach something 
of legal medicine to my readers 


It has been said that “proof of the pud- 
ding is the eating thereof’ ’ , but m my opin- 
ion, this saying or maxim is only half true 
if apphed to this senes of papers Though 
my readers have read what I presented— 
eaten the pudding — unless they profit by 
what they have read — digested and assimi- 
lated the puddmg — they will not be bene- 
fited as I had hoped they would be 

It has been my purpose to purvey mental 
food to the readers, and if they have read, 
thought about, and made theirs whatever 
they deemed to be of sufficient value or use, 
from what has been presented, it is my 
sincere hope that they have received and ac- 
quired the mental nounshment that has 
been the purpose and aim of the purveyer 
If I have been able to present a smgle 
thought that helped prevent or forestall 
one malpractice suit or save one moment 
of embarrassment upon the witness stand 
I will feel amply repaid for the time and 
effort expended 

Having opened this senes with a quota- 
tion from the Gospel of St Luke, I trust 
that I may be pardoned when, in closing, 

I quote from “The Great Emancipator” 
and say, in all sincerity, “I do the very 
best I know how, the very best I can, 
and I mean to keep doing so until the end 
If the end brings me out all nght, what is 
said against me won’t amount to anything 
If the end brings me out wrong, ten angels 
swearing I was nght would make no dif- 
ference ” I Vhat a splendid addition that 
would make to our Oath of Hippocrates 
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CALENDAR 

Meetings Falling Between the Dates of November 15 and 
December 31 

November 20 Texas Radiological Society annual 
meeting at the Adolphus Hotel, Dallas, Texas 

Editor’s Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with infor- 
mation for this page 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology — Chairman, John D Lawson, M D , 1306 
California State Bldg , Sacramento, Secretary, Karl 
M Bonoff, M D , 1930 Wilshire Blvd , Los Angeles 
Meets annually with California Medical Association 


Los Angeles County Medical Association Radiological 
Section — President, D R. McColl, M D , Vice- 
presidenl John F Chapman, M D , Secretary, E N 
Liljedahl, M D , Treasurer, Henry Snure, M D 
Meets every second Wednesday of month at County 
Society Building 


Pacific Roentgen Club — Chairman Raymond G 
Taylor, M D , 1212 Shatto St , Los Angeles, Secre- 
tary, L Henry Garland, M D 450 Sutter St San 
Francisco 

COLORADO 

Denver Radiological Club — President, W Walter 
Wasson, M D , 246 Metropolitan Bldg , Vtce-presi- 
dent Ernst A Schmidt M D , Colorado General 
Hospital Secretary, Nathan B Newcomer, M D , 
306 Republic Bldg , Treasurer, Leonard G Crosby, 
M D , 366 Metropobtan Bldg Meets third Tues- 
day of each month at homes of members 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology — Chairman, Kenneth K Kinney, M D 29 
North Street Wilhmantic, Vice chairman, Francis 
M Dunn, M D 100 State Street, New London, 
Secretary-Treasurer Max Cbman, M D , 242 Trum- 
bull St , Hartford Meetings twice annually m May 
and September 

DELAW ARE 

Affiliated with Philadelphia Roentgen Ray Soeietv 
FLORIDA 

Florida State Radiological Society — President, Gerald 
Raap, M D 16S S E First St , Miami Vice presi- 
dent, H O Brown, M D , 404 First Nat 1 Bank Bldg , 
Tampa, Secretary Treasurer, H B MeEuen, M D , 
120 W Adams St Jacksonville 

ILLINOIS 

Chicago Roentgen Society —President, David S Beilin, 
M D . 411 Garfield A\ e , 1 tee president, Chester J 


Challenger, M D , 3117 Logan Blvd , Secretary- 
Treasurer, Roe J Maier, M D , 7752 Halsted St 
Meets second Thursday of each month, September 
to May, except December 


Illinois Radtologtcal Society — President, Ivan Brouse, 
M D , 316 W State, Jacksonville, Vice-president, 
Cesar Gianturco, M D , Carle Hospital Clinic, TJr- 
bana, Secretary-Treasurer, Edmund P Halley, M D , 
968 Citizens Bldg , Decatur Meetings quarterly by 
announcement 


nitnots State Medical Soctety, Section of Radiology — 
President, Roswell T Pettit, M D , 728 Columbus 
St , Ottawa, Secretary, Ralph G Willy, M D , 1138 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President, J N Collins, 
M D , 23 E Ohio St. Indianapolis Prcstdcnt-cicci, 
Stanley Clark, M D , 108 N Mam St., South Bend, 
Vice-president, Juan Rodriguez, M D , 2903 Fairfield 
Ave Fort Wayne, Secretary-Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting in May 

IOWA 

The Iowa X-ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MAINE 

New England Roentgen Ray Society 

MARYLAND 

Baltimore City Medical Soctety, Radtologtcal Section — 
Secretary, H E Wnght, M D . 101 W Read St , 
Baltimore. Meetings each Monday night. 

MASSACHUSETTS 

See New England Roentgen Ray Society 

MICHIGAN 

Detroit X-ray and Radium Society — President, C C 
Birkelo, M D , Herman Keifer Hospital, Vice-presi- 
dent, E W Hall, M D , 10 Peterboro St , Secretary- 
Treasurer, E R Witwer, M D , Harper Hospital 
Meetings first Thursday of each month from October 
to May inclusive, at Wayne County Medical Society 
Bldg 


Michigan Association of Roentgenologists — President, 
J C Kenning, MD, 1536 David Whitney Bldg, 
Detroit, I ice-prestdent, A W Chase, MD, 133 
Toledo St .Adrarn, Secretary-Treasurer, C S Daven- 
port, M D , 609 Carey St , Lansing 

MINNESOTA 

Minnesota Radiological Society — President , Walter H 
Ude, M D , 78 S 9th St , Minneapolis, Vice-presi- 
dent, Leo G Rigler , M D , Univ ersity Hospitals, Min- 
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neapohs, Secretary Treasurer Harry Weber, M D , 
102 Second Ave S W Rochester Meetings quar- 
terly 


January, May, and October as called by Executive 
Committee. 


lassotmi 

The Kansas Ctly Radiological Society — President, L 
G Allen, M D 907 N 7th St , Kansas City Mo , 
Secretary, Ira H Loctwood, M D 306 E 12th St, 
Kansas City, Mo Meetings last Thursday of each 
month 


The St Louis Society of Radiologists — President, 
Joseph C Peden, M D , 034 N Grand Blvd , Secre- 
tary, W K Mueller, M D , 607 N Grand Blvd 
Meetings fourth Wednesday of each month 
NEBRASKA 

Nebraska Radiological Society — President, E W 
Rowe, M D , 128 N 13th St , Lincoln, Secretary, 
D Arnold Dowell M D , 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 6 p.m in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RA\ SOCIETY 

(Marne, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M D , 520 Beacon St , Boston, Secretary, E C 
Vogt, M D , 300 Longwood Ave., Boston Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

Radiological Society of New Jersey — President, J D 
Tidaback, M D , 382 Springfield, Summit, Vice- 
president Milton Friedman M D , Newark Beth 
Israel Hospital Newark, Secretary, P S Avery, 
M D 546 Central Ave Bound Brook Meetings at 
Atlantic City at time of State Medical Society and 
Midwinter in Newark as called by president 


Long Island Radiological Society — President, David 
E Ehrlich, M D , 27 W 86th St, New York City, 
Vice-president H Koiransky M D , 43-37 47th St,' 
Long Island City Secretary, S Schenct, M D , 115 
Eastern Parkway, Brooklyn, Treasurer, Moses 
Goodman, M D , 45-01 Skdlman Ave , Long Island 
City Meetings third Thursday evening each month 
at Kings County Medical Bldg 


New York Roentgen Society — President, E F Merrill, 
M D , 30 W £9th St, New York City, Vice prest 
dent, I W Lewis, M D , Secretary, H K Tajlor, 
M D , 667 Madison Ave New York City, Treasurer, 
R. D Duckworth, M D , 170 Maple Ave , White 
Plains Meetings third Monday evenmg each 
month at Academy of Methane 


Rochester Roentgen ray Society — Chairman Joseph 
H Green M D 277 Alexander St , Secretary, S C 
Davidson M D , 277 Alexander St Meetings at 
convenience of committee 


Society of Radiological Economics of New York — 
President, Albert L Voltz M D , 115-120 Myrtle 
Ave , Richmond Hill, Vice president, M M Pome 
ranz M D , 911 Park Ave. New York City, Sure 
lory, W F Francis, M D , Treasurer, Theodore 
West M D United Hospital Port Chester Meet 
mgs first Monday evening each month at McAlprn 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President, 
Robert P Noble, M D , 127 W Hargett St Raleigh, 
Vice president, A L Daughtndge, M D 144 Coast 
Line St., Rocky Mount, Secretary Treasurer, Major 
I Fleming M D 404 Falls Road, Rocky Mount 


NEW YORK 

Brooklyn Roentgen Society — President, Albert Voltz, 
M D , 115-120 Myrtle Avenue, Richmond Hill, 
Vice president, ALL Bell, M D , Long Island 
College Hospital, Henry, Pacific and Amity Sts , 
Brooklyn Secretary-Treasurer E Mendelson M D , 
132 Parkside Ave Brooklyn Meetings first Tues- 
day in each month at place designated by president 


Buffalo Radiological Society —President John Barnes, 
M D , 875 Lafayette Ave , Vice-president W L 
Mattick, M.D , 290 Highland Drive, Secretary- 
Treasurer, J S Gian-Francesclu M D , 610 Niagara 
Street Meetings second Monday evening each 
month. 


Central New York Roentgen ray Society —President. 
W E Achilles M D 60 Seneca St Geneva, Vice- 
president, M T Powers, MB, 250 Genesee St . 
Utica, Secretary-Treasurer, Carlton F Potter, M D 
425 Waverly Ave Syracuse Meetings held in 


Meetings with State meeting m May, and meeting m 
October 

OHIO 

Cleveland Radiological Society — President, North W 
Shetter M D Lakewood City Hospital, Lakewood, 
Vice president John Heberding M D SL Eliza 
beth’s Hospital Youngstown Secretary Treasurer 
Harry Hauser M D Cleveland City Hospital, 
Cleveland Meetings at 6 30 p.11 at Cleveland 
Chamber of Commerce Club on fourth Mondaj of 
each month from October to April inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President George 
B cozing M V St Elizabeth Hospital Covington 
Ky , Secretary Treasurer, Justin E McCarthy, M D , 
707 Race St Cmcmaati Ohio Meetings held third 
Tuesday of each month 

PENNSYLVANIA 

Pennsylvania Radiological Society — President Syd- 
ney J Hawley M D Geismger Memorial Hospital 
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Danville, First Vice president, William J McGregor, 
M D , 744 Franklin A\e , Wilkinsburg, Second Vice- 
president, Oscar M Weaver, MD, 12 S Main St , 
Lewistown, Secretary-Treasurer, Lloyd E Wurster, 
M D , 416 Pme St , Williamsport, President-elect, 
Charles S Caldwell, M D , 520 S Aiken Ave., Pitts- 
burgh Annual meeting, May, 193S Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President 
Thomas P Laugbery, M D , Germantown Hos 
pital. Vice president, Elwood E Downs, M D , 
Jeans Hospital, Fox Chase, Secretary, Barton H 
Young, M D , Temple University Hospital, Treas- 
urer, R Manges Smith, M D , Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S 
22nd St , S 15 P M 


The Pittsburgh Roentgen Society — President, F L 
Schumacher, M D , Jenkms Arcade, Secretary, H N 
Mawhinnej , M D Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 

RHODE ISLAND 

See New England Roentgen Raj Society 

SOUTH CAROLINA 

South Carolina X ray Society — President, Robert B 
Taft M D 105 Rutledge Ave , Charleston, Secre- 
tary Treasurer, Hillyer Rudtsill M D , Roper Hos- 
pital, Charleston Meetings in Charleston on first 
Thursday m November, also at time and place of 
South Carolina State Medical Association 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society 

TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly m alphabetical order Meetings second 
Tuesday of each month at University Center 


Tennessee State Radiological Society — President, H S 
Shoulders, M D , 246 Doctors Bldg , Nashville, 
Vice-president, S S Marchbanks, M D , 508 Medical 
Arts Bldg , Chattanooga, Secretary Treasurer, Frank- 
lin B Bogart, M D , 311 Medical Arts Bldg , Chat- 
tanooga Meeting annually with State Medical 
Society in April 

VERMONT 

See New England Roentgen Raj r Society 

VIRGINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, MD, 100 W Franklin St, Richmond, 
Vice president, L F Magruder, M D , Raleigh and 
College Aves , Norfolk, Secretary, V W Archer, 
M D , University of Virginia Hospital, Charlottesville 

WASHINGTON 

Washington State Radiological Society — President, 
H E Nichols, M D , Stimson Bldg , Seattle, Secre- 
tary, T T Dawson, M D , Fourth and Pike Bldg , 
Seattle Meetings fourth Monday of each month at 
College Club 

News Item 

Section on Radiology of Connecticut Stale Medical 
Society met Sept 22, 1037, at the New Haven Hos- 
pital Dr Bradley L Coley, of the Memorial 
Hospital, New York City, spoke on ‘Diagnosis and 
Treatment of Bone Tumors in Children ” 
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neapohs, Secretary-Treasurer Harry Weber, M D , 
102 Second Ave , S W , Rochester Meetings quar- 
terly 
MISSOURI 

The Kansas City Radiological Socte/y — President L 
G Allen, M D , 907 N 7th St , Kansas City, Mo , 
Secretary Ira H Lockwood M 0 , 306 E 12th St , 
Kansas City, Mo Meetings last Thursday of each 
month 

The St Louts Society of Radiologists — President, 
Joseph C Peden, M D , 634 N Grand Blvd , Secre- 
tary, W K Mueller, M 0 , 607 N Grand BUd 
Meetings fourth Wednesday of each month 
NEBRASKA 

Nebraska Radiological Society — President, E W 
Rowe, M 0 , 128 N 13th St , Lincoln, Secretary, 
D Arnold Dowell, M D , 11 7 S 17th SL, Omaha 
Meetings first Wednesday of each month at 6 p m in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RA\ SOCtETV 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M 0 , 520 Beacon St,, Boston, Secretary, E C 
Vogt, M 0 , 300 Longwood Ave., Boston Meetings 
third Friday of each month from October to May, 
inclusive usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

Radiological Society of New Jersey — President, J D 
Tidabach, M D , 382 Springfield, Summit, Vice- 
president, Mdton Fnedman, M 0 , Newark Beth 
Israel Hospital, Newark, Secretary, P S Avery, 
M 0 546 Central Ave , Bound Brook Meetings at 
Atlantic City at time of State Medical Society and 
Midwinter in Newark as called by president 

NEW YORK 

Brooklyn Roentgen Society — President, Albert Voltz, 
MO, 115-120 Myrtle Avenue, Richmond Hill, 
Vice president, A L L Bell M 0 , Long Island 
College Hospital Henry, Pacific, and Amity Sts , 
Brooklyn, Secretary-Treasurer E Mendelson M 0 , 
132 Parkside Ave , Brooklyn Meetings first Tues- 
day in each month at place designated by president 


January, May and October as called by Executive 
Committee 

Long Island Radiological Society —President, David 
E Ehrlich, M D , 27 W 86th SL, New York City, 
Vtce president, H Koiransky, M D , 43-37 47th SL 
Long Island City, Secretary, S Sell end, M.D , 115 
Eastern Parkway, Brooklyn, Treasurer, Moses 
Goodman, M D , 45-01 Sbllman Ave , Long Island 
City Meetings third Thursday evening each month 
at Kings County Medical Bldg 

New York Roentgen Society — President E F Memll 
M D 30 W 59th St , New York City, Vtce prest 
deni, I W Lewis M D , Secretary, H K Taylor, 
M D , 667 Madison Ave , New York City, Treasurer, 
R. D Duckworth, M D , 170 Maple Ave , White 
Plains Meetings third Monday evening each 
month at Academy of Medicine 

Rochester Roentgen ray Society — Chairman, Joseph 
H Green, M D , 277 Alexander St , Secretary, S C 
Davidson M 0 , 277 Alexander St Meetings at 
convenience of committee 

Society of Radiological Economics of New York — 
President, Albert L Volts, M D , 115-120 Myrtle 
Ave Richmond Hill, Vice-president, M M Pome- 
ranz M D , 911 Park Ave , New York City, Sure 
tary W F Francis, M D Treasurer Theodore 
West, M D United Hospital Port Chester Sleet 
mgs first Monday evening each month at McAlpm 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President, 
Robert P Noble, M D , 127 W Hargett St Raleigh, 
l ice-president A L Daughtndge, M D , 144 Coast 
Lme St Rocky- Mount, Secretory-Treasurer, Major 
I Fleming M D , 404 Falls Road Rocky Monnt 
Meetings with State meeting in May, and meeting in 
October 
OHIO 

Cleveland Radiological Society — President North V 
Shetter M D , Lakewood City Hospital, Lakewood, 
Vice president John Heberdmg, M D , SL Ekxa 
beth s Hospital Youngstown Secretary-Treasurer 
Harry Hauser M D Cleveland City Hospital 
Cleveland Meetings at 6 30 p M at Cleveland 


Buffalo Radiological Society —President, John Barnes, 
M D , 875 Lafayette Ave , Vice president, W L 
Mattick M 0 , 290 Highland Drive, Secretary- 
Treasurer, J S Gian Franceschi M D 610 Niagara 
Street Meetings second Monday evening each 
month. 


Central New York Roentgen ray Society -President 
W E Achilles, M 0 , 60 Seneca St Geneva Vice 
president, M T Powers, MD, 250 Genesee SL, 
Utica, Secretary-Treasurer Carlton F Potter M D 
425 Waverly Ave, Syracuse Meetings held in 


Chamber of Commerce Club on fourth Monday of 
each month from October to April inclusive. 

Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President George 
Bearing, M D SL Elizabeth Hospital Covington 
Ky Secretary Treasurer, Justin E McCarthy M D , 
707 Race St Cincinnati Ohio Meetings held third 
Tuesday of each month 

PENNSYLVANIA 

Pennsylvania Radiological Society — President Syd- 
ney J Hawley M D Geisinger Memorial Hospital 
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dye from the blood Again the density of the 
bladder shadow is noted and further observa- 
tion is made of the pelvis and ureters The 
fourth film is made at the end of one hour At 
this time the urinary tract usually will be prac- 
tically free from dye and a conclusion of good 
total function may be made If the kidneys 
are still well filled without an obstructive lesion 
after one hour, a further film may be made 
which will aid m determining the total renal 
function 

No compression or other interference with 
normal activity should be done except possibly 
a five-minute compression of the ureters before 
the fifteen-minute film is made or directly after 
this if a repeat film is indicated To effect com- 

pression, two large rolls of bandage may be 
placed over the ureters at the pelvic bnm and a 
compression band tightly applied 
When there is a question of retention in a 
ptosed kidney the patient should remain in the 
upright position and preferably walk about be- 
tween the examinations In the advent of a 
markedly ptosed kidney, either retention may 
be observed or poor function may indicate dis- 
turbance of circulation by rotation of the kid- 
ney pedicle, as described by Kimm and Smith 
Tuberculosis of the kidney may produce a 
very bizarre pattern By the very nature of the 
disease, only a localized portion of the kidney 
may be affected and this may easily be mis- 
taken for a calix that is empty at the time of the 
examination The presence of a large or small 
area of involvement may not be indicated at all 
by the function, extensive lesions may show 
fau function while small lesions may show poor 
function Pus, blood, and clots may create 
any kind of visualization Retrograde pyelog- 
raphy is most essential m the presence of a 
suspected renal tuberculosis m most cases 
Any type of visualization may also be expected 
m the presence of a renal tumor, depending on 
hemorrhage, pressure, renal destruction, and 
irritability of the kidney, thus making the diag- 
nosis difficult in many cases Here again ret- 
rograde examination will often be found essen- 
tial 

Excretory urography constitutes au excellent 
method for the detection of calculous disease 
Howe\ er, there are many times when the find- 
ings are \cry difficult to interpret Ureteral 
calculi, if they obstruct the ureter completely, 
may cause entire cessation of function in the 
corresponding kidney and no visualization will 
take place Likewise, a stone m a calix of the 


kidney will obstruct an infundibulum and no 
visualization will occur As a whole, however, 
m unilateral calculi much valuable information 
may be obtained regarding the sound kidney 
and a fau estimate of function may be deter- 
mined in a kidney containing a calculus 

For the detection of anomalies of the kidneys 
and ureters, this method of examination is usu- 
ally satisfactory 

When prostatic obstruction prevents the 
passage of the cystoscope, excretory urography 
many times is of great value, particularly in de- 
termining renal function together with dilata- 
tion of the kidneys and ureters The presence 
of a high blood urea, however, will preclude the 
possibility of a satisfactory examination, and 
drainage, together with a large intake of water 
to reduce the blood urea, is necessary before a 
satisfactory examination can be made 

We have found that when a urogram is made 
following catheterization of the ureters, pseudo- 
retention will often be seen Such an exami- 
nation should not be made soon after catheteri- 
zation of the ureter The examination of pa- 
tients with trauma to the urinary tract may be 
safely done by excretory urography and a defi- 
nite diagnosis of a ruptured kidney or bladder 
may be established by visualization of the 
opaque medium outside the urinary tract 

The presence of a questionable lesion m a 
kidney following excretory urography should m 
most instances be cheeked by a retrograde pye- 
logram 

A final diagnosis in pathological lesions should 
be carefully correlated with kidney symp- 
toms and consultations with an experienced 
urologist before any radical operative procedure 
is advised, as many pitfalls will be encountered 
m this method of examination of the urinary 
tract and these may only be avoided consist- 
ently by the experienced urologist Only m 
this manner can the fullest value be obtained by 
excretory urography 

Bernard H Nichols, M D 
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CANCER AID FOUNDATION 

A charter has been issued to the Virginia Can- 
cer Foundation, organized, according to its 
sponsors, to aid indigent victims of cancer in 
the State and to earn,' on cancer research The 
Foundation was organized with no capital 
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EXCRETORY UROGRAPHY 


Excretory urography has become one of the 
important methods of examination of the uri- 
nary tract, for this reason, it seems pertinent 
to evaluate its field of applicability and its 
limitations as a diagnostic procedure It is 
simple to carry out and, wherever a roentgen- 
ologist has adequate facilities, is being used 
more and more frequently At the same time, 
greater responsibility is placed on the radiolo- 
gist for interpretation of a urogram with its 
diagnostic possibilities 

We should never forget the contribution of 
Rowntree who, in 1929, conceived the possi- 
bility of such a method of examination, making 
it pass from a dream to a reality, and of Binz, 
von Lichtenberg, and Swick who perfected the 
method Previous to the publication of the 
work of these men, the practice of pyelography 
required the art of a urologist in all cases and 
most radiologists were quite dependent upon 
the urologists for interpretation Now that 
excretory urography is widely practised in 
small hospitals and in many places where a 
urologist is not available, grave responsibility is 
placed upon the radiologist, for which he should 
prepare himself by a careful analysis of all pub 
hcations on this subject 

At the present time it would seem that per- 
haps the greatest value of excretory urography 
hes m determining the absence of pathological 
changes, thereby eliminating the urinary tract 
as the cause of symptoms Perhaps next in 
importance is something which everyone doing 
this work has questioned — what is its value as a 
test of kidney function? This question has 
been studied by Braasch, who made a careful 
analysis of a senes of 60 eases of various lesions 

of the unnary tract By companngthe results 
secured by excretory urography with those se 
cured by indigo carmine tests, he found that the 
tw^ methods were of about equal valueirwS 
"of the cases, while m 22 per cent they 


that excretory urography gave a quite accurate 
test in the presence of hydronephrosis, pyelone 
phntis, polycystic kidney, and solitary cyst of 
the kidney While it may often give maccu 
rate results m the presence of renal tuberculosis 
and calculous disease, Braasch adds that indigo 
carmine tests are also often inaccurate when 
these conditions are present, but the additional 
information gamed by knowledge of an ana- 
tomical deformity may make up for the dis 
crepancy 

We have found that it is most valuable to 
follow a routine method of examination in all 
cases if our diagnostic acumen and e\ aluation 
is to be of high quahty 

In our routine the first film is made fix e min 
utes after the injection of the dye At this time 
the interpretation of the appearance and den 
sity of both kidney pelves, ureters, and bladder 
are of most importance The next film is made 
m fifteen minutes and at this time the best fill 
mg will usually be obtained Again the den 
sity of the shadow within the kidneys and 
bladder are observed in order to estimate the 
function 

It should be possible also at this tune to 
determine hypermotihty if present, the kidneys 
remaining empty If motility is normal, the 
kidneys will empty from a filled pelvis When 
the emptying occurs rapidly, there may be only 
a fragmentary visualization of the pelvis and all 
available films will be necessary to secure a cor- 
rect outline of the pelves and calices How 
ever, even if the filling is not good, sufficient 
normal cupping of calices may be seen to rule 
out pathological change Observation of the 
ureters at this time will often determine abnor- 
mality in dyn ami cs Frequently it is necessary 
to search all films to secure visualization of an 
entue ureter 

The thud examination is made thirty min- 
utes from the time of the introduction of the 
dye, fifteen minutes after the preceding film 
At this time the kidney shadows will be more 
pale, showing the extent of elimination of the 
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Section C Dose or the Specification of 

the Conditions of Gamma-ray Treatments 

6 The specification of the conditions of 
gamma-ray treatments should, where possible, 
include statements of — 

I Quantity — The total quantity of radia- 
tion (expressed in roentgens) estimated 
to have been received by the lesion 

II Particulars of Radium Source — (a) The 
total amount and nature of radio-active 
substance employed (expressed as equiva- 
lent mgm of radium element) (b) 
Type, number, and distribution of the 
containers (c) The material and thick- 
ness of filters and the nature of the mate- 
rial externally adjacent to the skin 

III Techmc — (a) In the case of surface appli- 
cators or "large radium units,” the quan- 
tity of radiation per field at the surface 
(b) The dosage rate during each indi- 
vidual irradiation (c) The total time 
over which a course of treatments is 
spread (d) The time intervals between 
successive irradiations (e) In the case 
of surface applicators or large radium 
units, the radium-shin distance if) The 
number, dimensions, and situations of 
the ports of entry 

Section D Instruments 

7 The following types of apparatus are 
suggested as suitable for the measurement of 
quantity in roentgens 

(a) X-ray Primary Standards — The free air 
chamber shall be used for free air measure- 
ments for all wave lengths down to the prac- 
tical limit set by the consideration that the 
chamber must be of such width and length that 
the full ionization produced by the corpuscular 
emission from air is measured in accordance 
with the definition An air-wall chamber 
which meets the requirements of the definition 
may be used for harder radiations 

(b) X-ray Practical Instruments — The air- 
wall chamber may be used for clinical measure- 
ments of \-ray quantity over the entire voltage 
range 

(c) Gamma-ray Standards and Practical 
Instruments — The air-wall chamber may be 
used for the mcasurementof primary, scattered, 
or a combination of both radiations 

S Instruments used to measure radiation 
quantity or dosage may convenient!) be called 
dosemeters and dosage-rate (or dose-rate) 


meters, respectively, and shall be calibrated m 
roentgens or roentgens per minute 

9 The calibration readings of dosemeters 
and dosage-rate meters should be independent 
of the wave length within the range for which 
they are designed or used 

10 Dosemeters and dosage-rate meters 
should be provided with suitable arrangements 
(e g , standard radium source, Bronson leak, or 
capacity sharing device) for checking the re- 
producibility of their readings 

11 The calibrations of dosemeters or dos- 
age-rate meters should be tested periodically 
by a recognized testing laboratory over the 
range of wave lengths for which they are de- 
signed or used 

12 The National Standardization Labora- 
tories shall be invited to undertake standard 
measurement and the calibration of dosemeters 
relative to all forms of radiation therapy to 
which these recommendations may apply 
They shall also be invited to issue joint reports 
from time to time thereon 

Section E Appendix 

Note 1 — Note that 0 001293 gram is the mass 
of 1 c c of dry atmospheric air at 0° C and 
700 cm of mercury pressure 
Note 2 — For example, in an hypothetical 
case of medium x-rays, 

The dose measured m air, D equals 300 r, 
The dose measured at the surface, D 0 
equals 500 r, 

The dose measured at % cm depth, D* 
equals 200 r, 

N B , D is not to be confused with the 
energy actually absorbed by the tissue 

Section F Rules Governing the Selection 
and Work of the Internationa! Committee 
for Radiological Units 

13 The International Committee on Radi- 
ological Units shall be governed by the following 
rules 

(a) The International Committee on Radi- 
ological Units (I C R U ) shall be composed of 
two representatives from each country sending 
delegates to the Congress These representa- 
tives shall be chosen by the National Com- 
mittee of Delegates for each country How- 
ever, any country having a National Stand- 
ardization Laboratory may have three repre- 
sentatives, one of whom shall be appointed by 
such laboratory, but the representatives from a 
single country shall always include one radiolo- 
gist and one physicist 
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stock and on a non-profit basis, “for the pur- 
pose of contributing such sums of money as the 
board of trustees may deem wise, and ■which 
the Foundation may possess m excess of its own 
requirements, to other institutions or indi- 
viduals in the State of Virginia to be used under 
proper supervision exclusively for cancer re- 
search or for the diagnosis and treatment of 
indigent cancer patients ” 

“We hope,” said Dr Wright Clarkson, 
of Petersburg, Va , director, “to have several 
million dollars on hand within about ten 
years With whatever funds we may ac- 
cumulate as we go along, we will do what we 
can for treatment of cancer victims in Virginia 
who are unable to pay, and we expect to con- 
tribute as best we can to organizations en- 
gaged m cancer research in the State ” 

Education of laymen m cancer prevention 
and early treatment, the Foundation will leave 
to organizations now engaged m that work 
Men and women prominent throughout the 
State are officers Dr J Shelton Horsley, 
Sr , of Richmond, is chairman of the research 
committee 


RECOMMENDATIONS OF THE INTER- 
NATIONAL COMMITTEE FOR RADI- 
OLOGICAL UNITS (CHICAGO, 1937) 


Introduction 


Pursuant to the reference to gamma-ray 
dosage in the recommendations of the Inter- 
national Committee at its 1934 meeting at 
Zurich, it is now considered that sufficient 
evidence exists for the provisional adoption of 
a single unit, the roentgen, as the umt of 
quantity, not only for x-rays but also for 
gamma rays To do this it is necessary to 
adopt a somewhat more generalized definition 
of the roentgen and this is given below It is 
proposed that this definition be regarded as 
provisional and that a more exact definition to 
include all classes of radiation be prepared for 
the next Congress 

Section A Units 


1 The International Umt of quantity or 
dose of x-rays or gamma rays shah be called the 
“roentgen” and shall be designated by the 

Tbe roentgen shall be the quantity of 
x- or gamma-radiation such that the associated 
corpuscular emission per 0 001293 gram of air 
prSuces, in air, ions carrying 1 e s u of quan- 


tity of electricity of eithersign (See Appendix, 
Note 1 ) 

3 Measurements of radiation quantity 
shall be expressed m roentgens Measure 
ments of dosage rate shall be expressed in 
roentgens per minute 

Section B Dose or the Specification of 
the Conditions of X-ray Treatment 

4 In the description of the conditions of 
vray treatments, distinction shall be made 
between the quantity of radiation measured in 
air and the quantity of radiation estimated to 
have been received by the tissue Since the 
symbol, r, is reserved for the unit, the amount 
of the dose may be designated by the letter D 
The use of subscripts is suggested to distinguish 
dosage measurement made under different 
conditions, e g , in free air — D, at the surface 
of the skin (including back-scatter) — D 0 , etc 
(See Appendix, Note 2 ) 

5 The specifications of treatment condi 
tions shall include the following 

I Quantity — The quantity of radiation 
(expressed in roentgens) estimated to 
have been received by the lesion 

II Quality — {a) The spectral energy distn 
bution of x-radiation shall be designated 
by some suitable index, called quality 
For most medical purposes it is sufficient 
to express the quality of the x-radiation 
by the half value layer in a suitable 
material Up to 20 kv (peak) cello- 
phane or cellone, 20-1 20 kv (peak) 
aluminum, 120—400 kv (peak) copper, 
400 kv up (peak) tin For a more 
definite specification of the quality of 
the radiation the complete absorption 
curve m the same material is preferable 
(b) Material and thickness of filter, in- 
cluding tube walls (c) Target material 

III Technic — (a) Total quantity of radiation 
per field (incident and emergent) re- 
ceived in an entire course of treatment. 
(b) Quantity of radiation per field meas- 
ured at the surface (Do) at each individual 
irradiation (e) The dosage rate ex- 
pressed in r/rnm during each individual 
irradiation (d) The total time over 
which a course of treatments is spread 
(«) The time interval between successive 
doses (J) The target-skin distance (g) 
The number, dimensions, and location of 
the ports of entry 
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(b) The nominations of the above-named 
representatives of each country shall be com- 
municated through the delegates of that coun- 
try to the Secretary of the Executive Sub com- 
mittee of the International Committee on 
Radiological Units at least thirty months before 
the next Congress 

(c) In case new representatives shall not 
have been appointed or their nominations not 
have been furnished within the time and in the 
manner above specified, the former representa- 
tives shall be retained and considered to have 
been re-appointed In the event of a repre- 
sentative being unable to attend the I C R U 
meetings, a substitute may be appointed by the 
natidnal delegation through its chairman 
Similar substitute appointments may be made 
by the directors of the National Laboratories 

(<f) The continuance of the policies and 
records of the I C R U shall be in the hands of 
the standing Executive Sub committee, con- 
sisting of six members elected by the I C R U 
from among the members of the whole Com- 
mittee 


(e) The members of the Executive Sub- 
committee shall be elected to serve for terms 
of nine years each The two senior members 
shall automatically retire at the end of each 
Congress but shall be eligible for re-election 
A meeting of the I C R U shall be called on the 
first day of Congress to fill any vacancies 
existing m the Executive Sub-committee 

( f ) The Executive Sub committee of the 
I C R U shall elect its own Chairman and 
Secretary from among its members The 
Secretary shall be custodian of all records and 
papers relating to the work of the Committee 


(g) The Executive Sub-committee shall 
familiarize itself with the progress m the field 
of dosimetry and prepare the program to be 
submitted to the mam Committee for discus- 
sion A preliminary report thereon shall be 
published and circularized to all members of 
the I C R U at least six months before the 
meeting of the Congress The final agenda for 
the meeting shall be prepared by the Executive 
Sub-committee on the first day of the Congress 
The Executive Sub-committee shall report to 
the I C R U on all matters presented to it. 

(h) Meetings of the I C R U shall be pre- 
sided over by the Chairman, selected from toe 
country m which the Congress is held He 
shall be assisted, as may be necessary, by toe 
Executive Sub-committee 

(f) A resum 6 of any formal discussion pre- 


sented at a meeting of the I C R U bv any 
member must be submitted in writing by such 
member to the Secretaiy of the Executive Sub 
committee before the same shall be accepted for 
inclusion m the minutes of the meeting 

Members of the Sub-committee 

H Behnken, Chairman, term, rune years, 

L S Taylor, Secretary, term, nine years, 

E Pugno-Vanom, term, six years, 

I Solomon, term, six years, 

R Sievert, term, three years, 

F L Hopwood, term, three years 

Members of tlx International Commtilet for 
Radiological Units Preparing the Above Report 

G Failla, Honorary Chairman, USA, 

I Solomon, Chairman, France, 

L S Taylor, Secretary, USA, 

G Schwarz, Austria, 

J Juul, Denmark, 

H M Hansen, Denmark, 

H Holthusen, Germany, 

H Behnken, Germany, 

W Friedrich, Germany, 

F L Hopwood, Great Britain, 

G W C Kaye, Great Britain, 

N S Finzi, Great Britain, 

A Lambadandes, Greece, 

D den Hoed, Holland, 

A Bouwers, Holland, 

M Ponzio, Italy, 

E Pugno-Vanom, Italy, 

M Tanaka, Japan, 

K Inouye, Japan, 

J Jovin, Roumania, 

E C Ernst, USA, 

R R Newell, USA 


FIFTH INTERNATIONAL CONGRESS OF 
RADIOLOGY 

The Fifth International Congress of Radi- 
ology has passed into history, more fully re- 
ported by the lay press of toe Umted States 
than have been anv of its predecessors For 
toe first tune, it would seem, the Umted States 
has become aware of what has been going on 
m this specialty of medicine The country 
is becoming radiation-conscious, a condition 
which is bound to react to toe advantage of 
those who have practised roentgen-ray diag- 
nosis and radiation therapy through toe intro- 
ductory period 
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through such fundamental treatises as Davidoff 
and Dyke have presented that roentgenology- 
can continue to progress in a sane and useful 
manner 

This concise and timely contribution should 
hare a prominent place on the reading shelf of 
all who are interested in the diagnosis of intra- 
cranial disease It is hoped that m the near 
future these same authors will provide an 
equally informative text on the abnormal en- 
cephalogram 


The Digestive Tract A Radiologic Study of 
the Anatomy, Physiology, and Pathology 
By Alfred E Barclay, 0 B E , M A , M D 
(Cantab), DMR and E (Camb ), MR 
C D , F A C R , Honorary Radiologist to the 
Nuffield Institute for Medical Research, Ox- 
ford, England Second Edition A volume 
of 427 pages Pubhshed by The Cambridge 
University Press, London, and the Mac- 
Millan Company, New York, 1937 Price 
S12 00 

Four years ago the first edition of this text 
was widely acclaimed by physicians throughout 
the world This new edition brings the book 
abreast of the latest research It has been en- 
tirely reset and many additions and changes 
have been made In its present form it con- 
stitutes the most comprehensive up-to-date 
radiologic text concerning the alimentary tract 
in the English language 

The volume is a summarization of the ac- 
quired experience of a quarter of a century in 
the fluoroscopic and radiographic examination 
of the alimentary tract. The first part of the 
book is devoted to technic and a compre- 
hensive consideration of the normal anatomy 
and physiology of the gastro-intestmal tract 
This reflects the author’s belief that there is 
one and only one safe guide to radiologic in- 
terpretation and that is a knowledge of the 
normal 

The author s discussion of the technic of 
fluoroscopic palpation is the best that has ap- 
peared in any text-book and reflects his ability 
and command of this most valuable procedure 
In Barclay s opinion radioscopic palpation is 
the greatest all\ that we have in detecting the 
finer pathologic changes in the stomach and 
other organs and is essential for revealing the 
contour of the folds of the mucous membrane 
in which small pathologic lesions may be tucked 
awav He believes that it is doubtful if the 


value of this intricate procedure is even fully 
appreciated by the majority of workers 

The chapter devoted to lesions of the colon 
is succinct but somewhat brief compared to 
the importance of the subject. The author 
apparently is not convinced of the value of the 
radiologic examination in cases of colitis, for he 
states that he is very skeptical of the radio- 
logical and cluneal diagnosis of colitis Ameri- 
can observers will challenge this viewpoint 
In a chapter written in collaboration with 
Dr L A Rowden, the anatomy, physiology, 
and pathology of the gall bladder are con- 
sidered, together with the details of the roent- 
genologic examination and the interpretation 
of the roentgenologic findings 

Seven appendices of interest to general 
radiologists are included m the present volume. 
The second of these, dealing with the radiation 
risks of the roentgenologist, should be read by 
all physicians undertaking x-ray examinations, 
especially non-radiologists 

Tins text-book should have a wide appeal to 
students, physicians, and all radiologists who 
are interested m an intelligent roentgenologic 
examination of the alimentary tract 


American Medicine Expert Testimony Out 
of Court Two volumes, 1,500 pages Edited 
and pubhshed by The American Foundation, 
565 Fifth Avenue, New York City Price 
$3 50 

The title should be International Medicine, 
because the problems pertaining to American 
Medicine are universal m scope and the matter 
contained in these two volumes can truly be 
apphed to other nations, probably in a varied 
form, but in spite of modifications the basic 
principles involved are identical 

The two volumes contain excerpts from ap- 
proximately five thousand letters, written by 
some twenty-one hundred physicians, each one 
of whom received a letter asking him to express 
an opinion as to the solution of the socio- 
economic problems confronting medicine 
The initial letter addressed to these contribu- 
tors stated that the Foundation had little 
faith m the effectiveness of questionnaires, 
therefore, each one was requested to write an 
extensiv e treatise according to his own inclina- 
tions, without restriction or instruction Also, 
the original request had a ring of smcenty r and 
personal appeal which was earned throughout 
the entire correspondence — there was nothing 
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To those who participated in or attended the 
Congress, no brief rdsumd of its activities and 
results is adequate Figures alone cannot 
tell the story in the practices of radiologists 
will its results be recorded While the man- 
agement, under the leadership of President 
Arthur C Christie, M D , and General Secre- 
tary B H Omdoff, M D , was masterful and 
effective, it took more than was possible in 
these councils to secure the result. The man- 
ner m which the presentations of scientific 
contributions was conducted, the interna- 
tional influence of the projections m several 
languages, the wide range of the exhibits, the 
effective publicity, the careful management of 
the social aspects of the Congress, all resulted 
from the farseemg plans of the committees 
Many small group gatherings made possible 
a degree of acquaintanceship and an exchange 
of ideas between radiologists of widely sepa- 
rated countries 

The Sixth International Congress of Radi- 
ology is planned to be held m 1940 m Berlin 
As each Congress learns from its predecessor, 
the radiologists of the world will look to that 
event as a further step in progress 


COLORADO STATE MEDICAL SOCIETY 

The Board of Trustees of the Colorado State 
Medical Society have chosen the dates, Wednes- 
day afternoon to Saturday night, inclusive, 
September 7, 8, 9, and 10, 1938, as the dates for 
the sixty-eighth Annual Session of the Colorado 
State Medical Society, to be held at the Stanley 
Hotel, Estes Park, Colorado 

These dates were selected following receipt 
of communications from a large number of 
medical organizations which indicated these 
dates would cause the least possible amount of 
conflict with such other meetings as have been 
so far definitely scheduled for September, 1938 


A MEMBER HONORED BY STATE 
SOCIETY 

E M Van Buskirk, M D , of Fort Wayne, 
was made president-elect of the Indiana State 
Medical Association at the annual meeting of 
the organization held at French Lick, Octo er 
4-6 Dr Van Buskirk will serve as president 

in 1939 


BOOK REVIEWS 

The Normal Encephalogram By Leo M 
Davtdoff, M D , Assistant Professor of 
Neurology in the College of Physicians and 
Surgeons, Columbia University, Attending 
Neurological Surgeon to the Neurological In 
statute of New York, and Cornelius G 
Dyke, M D , Assistant Professor of Radi- 
ology in the College of Physicians and Sur- 
geons, Columbia University, Assistant Di- 
rector in the Department of Radiology of the 
Neurological Institute of New York A 
volume of 224 pages Published by Lea &. 
Febiger, Philadelphia, 1937 Pnce $5 50 

Since the use of encephalography was re in- 
troduced in 1921, much has appeared in the 
literature concerning the use of this procedure 
in the diagnosis of intracranial disease. Many 
of the disappointments and much of the criti- 
cism that have arisen from the useof this method 
of examination have been due more to a lack 
of knowledge concerning the fundamental 
principles of its use than to any fault of the 
procedure itself The interpretation of the 
resulting films requires not only a familiarity 
with roentgenography generally, and cranial 
roentgenography in particular, but a thorough 
knowledge of the anatomy of the brain and the 
physiology of the cerebrospinal fluid arcula- 
bon Over a number of years the authors have 
emphasized in their wnbngs the importance 
of a detailed knowledge of the normal intra- 
cranial contents as seen in the encephalogram 
as a basis for diagnosis of pathological condi- 
bons by this method The object of this book 
is to present a fundamental thesis on encepha- 
lography based not only on the authors' ex- 
perience with 4,000 cases, but also a review of 
the literature The material covered includes a 
descnpbon of the technic, mdicabons, and con- 
tra-indications for the performance of the test 
and the reacbon of the pabent during and after 
the procedure The body of the book is con 
cemed with what might be termed the encepba- 
lographic anatomy of the living brain and its 
coverings viewed by means of the contrasbng 
shadows of bssues and gas m the stereoscopic 
roentgenogram 

The authors have earned to perfeebon a 
radiological monograph that might well be 
used as an example for consideration of other 
anatomical structures Certainly in the past 
roentgenologic diagnosis has suffered because 
of an inadequate understanding of the normal 
on the part of many observers, and it is only 
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snapping hip, and arthritis deformans of the 
hip All of these subjects are excellently por- 
trayed, both as to etiologic factors involved and 
as to the more modem methods of treatment 

In the same volume is found a discussion of the 
various lesions involving the knee joint In our 
opinion this joint is not as adequately treated 
as the hip joint, none of the sections being as 
thorough or up-to-date in their viewpoint as 
those which we have already pointed out so 
adequately cover the various lesions of the hip 

In the last volume we find the lower leg and 
foot well presented, their various lesions both 
congenital and post-traumatic as well as those 
due to disease being discussed Following this 
there is a section on amputations in which 
various types of amputation are presented and 
their complications, together with a brief re- 
view of cinema plastic amputations and pros- 
thesis 

Finally considerable space is devoted to the 
more acceptable types of tendon transplant, 
both for the upper extremity and for the lower 
extremity as well A brief rdsumd of surgical 
procedures used in the treatment of spastic 
paralysis, a chapter on equalization of leg 
length, both by actual lengthening and shorten- 
ing operations and by epiphyseal operations is 
given Finally, a chapter on the question of 
disability ratings in traumatic lesions is given 

We feel that the authors have made of this, 
the first extensive treatise published on ortho- 
pedic surgery, a most excellent work They 
have brought orthopedics up-to-date, showing 
the type of orthopedic work done in the more 
advanced orthopedic dimes the world over 
For the most part, emphasis is placed on the 
types of treatment used which will make the 
work appeal more to the practical minded 
Some will be disappointed that their pet 
methods of treatment or points of view regarding 
etiology are not discussed, but on the whole, 
ne believe, the authors have done an excellent 
job of selection of material and have presented 
it m a most acceptable form 

The form and style are excellent and the re- 
production of photographs and roentgenograms 
is equally good 

We behei e the treatise will find a wide field 
of usefulness 


Somf Fundamental Aspects of the Cancer 
Problem Symposium sponsored by the 
Section on Medical Sciences of the American 


Association for the Advancement of Science, 
Atlantic City, N J , Dec 29, 1936, to Jan 1, 
1937, edited by Henry Baldwin Ward 
Occasional Publications of the American 
Association for the Advancement of Science, 
No 4, June, 1937, supplement to Science, 
Vol S5, 24S pages Published by the Science 
Press, New York City, 1937 Price cloth 
bound, $2 50, paper bound, $2 00 

This publication of a symposium on cancer 
held at the Atlantic City Meeting of the 
American Association for the Advancement of 
Science in its Section on Medical Sciences 
shows how diversified is the field of cancer 
research, and how diversified are the results 
and opinions of workers in this field It can 
be read with interest and profit by all those 
who concern themselves with any of the various 
aspects of malignant disease 


Siebzehn jahre Strablentherapie der 
Rrebse Zurcher Erfahrungen, 1919-1935, 
by Hans R Schinz and Adolf Zuppinger 
A volume of 340 pages, 95 figures, 213 tables 
Published by Georg Thieme, Leipzig, 1937 
Price paper RM 32, bound RM 34 Less 
25 per cent in U S A 

This monograph is a detailed statistical 
analysis of all of the 2,529 cases seen m the 
Umversitats Klinik, of Zurich, with special 
reference to survival of the various tumor 
groups after treatment As was the case with 
practically all radiotherapeutic departments 
Schmz' earlier experience also was with the 
treatment of far advanced cases (in the total 
group treated only 24 per cent were operable) 
Statistically it is proven that with earlier 
diagnosis and earlier reference of the patients 
for radiotherapy, together with improvements 
and refinement of radiotherapeutic technic, 
the results are better At present, protracted- 
fractional low intensity roentgen therapy 
(protrahiert-fraktiomerte Rontgenlangbestrah- 
lung) and teleradium therapy (Femourie- 
therapie) are the methods of choice in Schmz’ 
clinic The illustrations of the various steps 
of involution of tumors during treatment are 
well chosen, and, as is usual with all Thieme’s 
publications, well reproduced This book can 
be recommended to all radiotherapists who 
may T be interested m finding out what one of 
the foremost European clinics is accomplishing 
in the treatment of malignant disease 
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stereotyped, one could not help but be favor- 
ably impressed In addition, the membership 
of the board of trustees of the American 
Foundation Studies m Government accredits 
the earnestness and thoroughness of this com- 
pilation 

The contributors hail from every State of the 
Union and represent every phase of medical 
education and practice, also, various groups as 
to years of practice 

The following items are some of the pertinent 
problems 


What is “adequate” medical ca re ? 

Is the cost of it the only reason why it is not 
generally available^ 

How much modem scientific medical care of 
high grade exists at alP 

If it were “a\ ailable” now to all, would a 
large part of the population still choose quacks, 
cults, and patent medicine ? 

How far is government responsible for the 
health of the individual ? 

What part should government have in pro- 
moting public health and providing medical 
care? 

Who should pay for the medical care of the 
indigent sick ? 

Is the old line of demarcation between pre- 
ventive and curative medicine any longer prac- 
ticable or desirable? 

Can an individual doctor really furnish 
scientific medical care alone, or are organized 
laboratory and consultative assistance an abso- 
lute necessity? 

In the medicine of the future will the practi- 
tioner function as an individual or as a member 
of a group? 

What 1S tlw present status of the family 
doctor — is he “passing’ , or is a new version of 
him just coming into being? 

Is the “doctor-patient-relationship ' an abso- 
lute sentimentality or has it a practical value 
in modem scientific medicine ? 

Now that the age of philanthropy is passing, 
how are hospitals to be supported? 

Is insurance — three cents a day — or direct 


use of tax funds the answer ? 

Should the United States have a Ministry of 
Health and set up a Federal Department of 
Health in the President’s Cabinet? 

The opinions as expressed by the various con- 
tributors are assembled into eleven sections 
The first seven analyze, rathercnt.callywhat 
is right and what is wrong with American Medi- 


cine to-day 


The first four sections discuss various pro 
posals for distributing medical care and lower 
ing its cost, and for organizing medical care 
and pubhc health services 

The opinions represent a cross section of sub 
stantial thought which, when amalgamated, 
should be of great assistance m crystallizing the 
fundamental principles involving the most im- 
portant socio-economic activity of all human 
relations 

Medical services should be of the highest 
type, available to all, and — what is especially 
important is — a just reward to all members of 
the medical profession who have contributed 
hundreds of millions of dollars’ worth of free 
services annually with the consequences that 
the desirable standard of living of the doctor 
and his family was needlessly sacrificed No one 
can impugn the contributions of the medical 
profession, now is the time to make adjust 
ments and who can co-operate more efficiently 
than the well informed, impartial, intelligent 
physician? 

This work should be read by eveiy physician, 
by ei ery sociologist, by every economist, and by 
every industrialist. It is broad in scope, well 
classified, and pleasant to read — and how in- 
structive 1 


Traite de Chirargie Orthopedique By 
L Ombredanne and P MATmEtr Volumes 
IV and V Published by Masson et Cie., 
Pans, 1937 Pnce, for five volumes, com- 
plete, 1250 francs 

Volumes IV and V of this work conclude the 
senes These two volumes are for the most 
part devoted to a discussion of the conditions 
affecting the pelvis and lower extremities 
These are adequately covered and, in our 
opinion, emphasis is well distributed over the 
vanous types of lesion, both traumatic and 
otherwise The more modem methods of treat 
ment of fractures are well discussed, that of the 
hip being well presented from all angles, both 
as to the treatment of the acute fracture and to 
the treatment of the pseudo-arthrosis or ' non 
union,” as it is more commonly known in this 
country 

Other types of hip lesion are well discussed 
beside the fractures, excellent discussions being 
presented on the subjects of congenital dis- 
location, coxa vara coxa valga, coxa plana, 
traumatic dislocations acute arthntis and 
gonorrheal arthritis, cox"algia (tuberculosis). 
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ADDISON’S DISEASE 

Calcification of the Adrenal Capsules H Tillier 
and Huguemn Bull et Mfan Soc Radiol M£d de 
France, February , 1937, 25, 135 136 
Roentgenograms of the renal regions in a case of 
Addison’s disease demonstrated calcification of the 
adrenals confined largely to the cortex The authors 
point out the value of the three-quarters view 

S Richard Beattv , M D 

ANIMAL EXPERIMENTATION 

Nets Demonstration of a Reduced Regenerative 
Power of Tissue Following Roentgen Irradiation. B 
Dahl. Strahlentherapie 1937, 58, 4S2 

The author studied the behaviOT of skin in rats fol- 
lowing the application of erythema doses of roentgen 
rays The capillaries were tested by the application of 
50 per cent mustard oil and the healing tendency of the 
skm after producing a burn by means of a cautery 
Young rats were used in the experiments, and the skin 
was studied both macroscopically and microscopically 
Following a light degree of dermatitis, the hair re- 
appeared completed and there were no adhesions m the 
subcutaneous fascia The capillaries also appeared 
normal , however, their abihty to dilate was definitely 
decreased In the granulation tissue in the ulcers pro- 
duced by the cautery there was definitely less vascu- 
larization although the ulcers healed In cases in which 
the skin had shown higher degrees of dermatitis, per- 
manent alopecia and slight atrophic changes were ob- 
served, wi th adhesions m the subcutaneous fascia The 
capillaries dilated less and the skin was less resistant 
toward heat, but in this instance also the ulcers pro- 
duced by the cautery healed after a slight delay 

Ernst A Pohle M D , Ph D 

APPARATUS 

A Completely Protected High Tension Radiodiag- 
nostic Apparatus M Delacour Bull et Mem Soc. 
Radiol Med de France, January, 1937, 25, 76-80 

To fill the need for a completely shock-proof unit of 
great capacity there has hecn developed the ‘ Multite- 
traval ’ unit designed to supply a number of radiographic 
or fluoroscopic tubes through shock-proof cables 

The high tension transformers valve tube trans- 
formers, and four-valve tubes are contained in an oil 
filled metal case Above this m the same unit are the 
special high tension switches operated electro-mag- 
netically by relays through a special switch block, for 
supplying the current to the various x-ray tubes The 
regulating controls and meters are all included in a 
separate unit, the Synchro-pupitre which contains 
the Svnchro-contoctcr 

The apparatus is equipped with autocompensators 
for the kcnctron filaments and a stabilizer for the x ray 
tube filaments 

The arrangement of the circuits with resistances in 
senes with the current to each filament transformer, 
makes damage from surges almost impossible 


The unit is capable of delivering 500 ma at 95 kv p 
for instantaneous exposures Oscillographic studies 
show that there is no tendency to surges, the tension 
is maintained evenly throughout the exposure 

S Richard Beatty, M D 


Presentation of Some Plamgraphs M Bufifi. Bull 
et Mem Soc Radiol Mfid de France, January, 1937, 
25, 83-85 

The production of x ray films of single planes of the 
body by moving the tube and films in opposite direc- 
tions about an axis at the level of the chosen plane has 
been completely discussed by others In principle, the 
images of the other planes are effaced by blurring 

The advantages of such films are evident, as in the 
study of the thoracic contents, the skull, and the joints 
The least possible penetration should be used for better 
contrast It may be necessary to increase this for study 
of the lung at one or two meters to avoid prolonged 
exposure times 

Two types of apparatus have been employed In 
one, the tube and film move m opposite directions m 
the same axis, m the other, the movement of both is 
spiral The latter is preferred for the study of bone 
because the detail is maintained in only one direction 
with the first 

The method has many advantages and should be 
more generally employ ed 

S Richard Beatty, M D 


A Radiotherapy Installation of 200,000 Volts, 25 
Milhamperes M J Massiot Bull et Mem Soc de 
Radiol Mid de France, January 1937, 25, 17-22 
The author describes a 200,000 volt installation with 
oil immersed, center-grounded transformers, oil-cooled 
target, shock-proof cables, and valve tube rectification 
which functions at 25 milhamperes The control panel 
is equipped in addition to the usual instruments and 
controls, with circuit breakers which function when 
the flow of oil to the target ceases a device preventing 
the sudden imposition of high voltages across the tube, 
and circuits permitting the oil pump to function on 
either of two lines in case one fails to provide current 
Another generator equipped with condensers permits 
a constant tension of 18 milhamperes 
Tables are given comparing the surface doses, depth 
doses, and times for the attainment of 1,000 r depth 
dose for various tubes for pulsating and constant po- 
tentials and for different field areas 

S Richard Beatti, M D 


The Intenssol Lamp ” S Lomholt. Strahlen- 
therapie, 1937, 59, 383 

There has been built a water-cooled quartz mer- 
cury sapor lamp with a \apor pressure of 100 atmos- 
pheres and more The arc is housed m a small tube of 
10 mm length and 2 mm diameter It has been 
briefly described before by tan der Plants (Struhlen- 
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ADDISON’S DISEASE 

Calcification of the Adrenal Capsules H Tillier 
and Huguenm Bull et Mfim Soc Radiol Med de 
France February, 1937, 25, 135 136 
Roentgenograms of the renal regions in a case of 
Addisons disease demonstrated calcification of the 
adrenals confined largely to the cortex The authors 
point out the value of the three-quarters view 

S Richard Beatty , M D 

ANIMAL EXPERIMENTATION 

New Demonstration of a Reduced Regenerative 
Power of Tissue Following Roentgen Irradiation B 
DahL Strahlentherapie 1937, 58, 482 
The author studied the behavior of skin m rats fol- 
lowing the application of erythema doses of roentgen 
raj’s The capillaries were tested b> the application of 
50 per cent mustard oil and the healing tendency of the 
slan after producing a bum by means of a cautery 
Young rats were used in the experiments and the s k i n 
was studied both macroscopically and microscopically 
Following a light degree of dermatitis the hair re- 
appeared completely and there were no adhesions m the 
subcutaneous fascia The capillaries also appeared 
normal, however, their ability to dilate was definitely 
decreased In the granulation tissue m the ulcers pro- 
duced by the cautery there was definitely less vascu- 
larization although the ulcers healed In cases in which 
the skin had shown higher degrees of dermatitis, per- 
manent alopecia and slight atrophic changes were ob- 
served, with adhesions in the subcutaneous fascia The 
capillaries dilated less and the skin was less resistant 
toward heat but in this instance also the ulcers pro- 
duced bv the cautery healed after a slight delay 

Brj,st A Pohlb M D , Pb D 

APPARATUS 

A Completely Protected High Tension Radiodiag- 
nostic Apparatus M Delacour Bull et Mfei Soc. 
Radiol MM dc France, January 1937, 25, 76-80 

To fill the need for a completely shock-proof unit of 
great capacity there has been developed the Multite- 
traval" unit designed to supplv a number of radiographic 
or fluoroscopic tubes through shock proof cables 

The high tension transformers, valve tube trans 
formers and four-valve tubes are contained m an oil- 
filled metal case Abov e this in the same uni t are the 
special high tension switches operated electro-mag- 
ncticallj by relays through a special switch block, for 
supplying the currant to the various x ray tubes The 
regulating controls and meters arc all included in a 
separate unit the Synchro-pupitre, ’ which contains 
the Svnchro-contactcr 

The apparatus is equipped with autocompcnsatcrrs 
for the kenetron filaments and a stabilizer for the x-ray 
tube filaments 

The arrangement of the circuits with resistances m 
scries with the currant to each filament transformer, 
makes damage from surges almost impossible 


The amt is capable of delivering 500 ma at 95 kv p 
for instantaneous exposures Oscillographic studies 
show that there is no tendency to surges, the tension 
is maintained evenly throughout the exposure 

S Richard Beath, M D 


Presentation of Some Plamgraphs M Bufffi. Bull 
et M4m Soc RadioL MM de France, January, 1937, 
25, 83-85 

The production of x ray films of single planes of the 
body by moving the tube and films m opposite direc- 
tions about an axis at the level of the chosen plane has 
been completely discussed by others In principle, the 
images of the other planes are effaced by blurring 

The advantages of such films are evident, as in the 
study of the thoracic contents, the skull, and the joints 
The least possible penetration should be used for better 
contrast 1 1 may be necessary to increase this for study 
of the lung at one or two meters to avoid prolonged 
exposure times 

Two types of apparatus have been employed In 
one, the tube and film move in opposite directions in 
the same axis, in the other, the movement of both is 
spiral The latter is preferred for the study of bone 
because the detail is maintained in only one direction 
with the first 

The method has many advantages and should be 
more generally employed 

S Richard Beatty, M D 


A Radiotherapy Installation of 200,000 Volts, 25 
Mtlhamperes M J Massiot Bull et Mem Soc de 
Radiol MM de France, January 1937, 25, 17-22 
The author describes a 200,000-volt installation with 
oil-immersed, center-grounded transformers, oil-cooled 
target, shock-proof cables, and valve tube rectification 
which functions at 25 milhamperes The control panel 
is equipped, in addition to the usual instruments and 
controls, with circuit breakers which function when 
the flow of oil to the target ceases a device preventing 
the sudden imposition of high voltages across the tube, 
and circuits permitting the oil pump to function on 
either of two lines in case one fails to provide current 
Another generator equipped with condensers permits 
a constant tension of 18 milhamperes 
Tables are given comparing the surface doses, depth 
doses and times for the attainment of 1,000 r depth 
dose for various tubes for pulsating and constant po- 
tentials and for different field areas. 

S Richard Beatty, M D 


The “Intenssol Lamp ” S Lomholt Strahlen- 
therapic, 1937, 59, 3S3 

There has been built a water-cooled quartz mer- 
cury vapor lamp with a vapor -pressure of 100 atmos- 
pheres and more The arc is housed in a small tube of 
10 mm length and 2 mm diameter It has been 
briefly described before by van der Plants (Strahlen- 
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therapie, 1920, 56, 497) The author reports in this 
paper in detail the results ofhis physical, biological and 
clinical investigations A device for concentrating the 
ultra violet radiation and applying it under compression 
is also described The skin reactions were studied both 
macroscopically and nucroscopicall> These prelimi- 
nary observations seem to indicate that the new lamp is 
superior to the Finsen lamp in the treatment of neuro- 
dermatitis 

Ernst A Pohle if D , Ph D 


Apparatus for the Accumulation of Energy for the 
Utilization of High Tension for Instantaneous Exposures 
P Lonmy Bull ct M£m Soc Radiol M£d de 
Prance, January, 1937, 25, 64-G6 
An accessory apparatus has been developed, which 
when placed in the circuit between the current source 
and the high tension generator, makes it possible to 
develop very high tension for short exposures A 
monophasic alternator of low internal resistance fur- 
nished with a heavy fly nhecl and dm en by an electnc 
motor makes it possible to utilize the kinetic energy for 
generation of high tensions 

Exposures of the order of ‘/ice seconds at 30-G0 kv a 
are possible with variations of only 1 per cent in tune 
and 10 per cent in the resistance of the alternator 
It is possible to utilize the apparatus over a wide 
range of fluoroscopic and radiographic requirements 
through a simple system of controls 

S Richard Brattl M D 

BIOLOGIC EFFECTS OF RADIATION 

The Therapeutic Value of the Biologic Destructive 
Action of Roentgen Rays Edmondo Ingber Archi- 
vro dt Radiologia 1936, 12, Nos 3—4 244-254 

This address in memory' of Guido Holzknecht and 
Fritz Pordes is » ell north readmgin the original 

E T Ledd\, M D 


result of downgrowth of gingival mucosa along the 
sinuses sometimes present between the gingival surface 
and the cyst canty (2) Chronic osteomyelitis cavi 
ties in the long bones may become partially or com 
pletely lined by downgrowth of the cutaneous epithe- 
lium along the draining sinuses In tuberculosis of the 
calvarium small cavities within the diploe may pre 
sent an epithelial lining also the result of downgrowth 
of the cutaneous epithelium of the scalp along open 
sinuses From a review of the reported cases the 
authors felt the following cluucopathologic entity might 
be described 

Traumatism to the distal portions of the fingers may 
be followed shortly' or after a prolonged period by pro- 
gressive slightly or markedly tender diffuse swelling 
of the distal phalanx without other evidence of infec 
tion Also, such symptoms may develop in the absence 
of a history of trauma In the roentgenogram a central 
expanding cystic lesion of the terminal phalanx is seen 
that has destroyed a portion or almost all of the bone 
These are frequently interpreted as chondromas At 
operation a cyst is found that is easily peeled away from 
the surrounding bone This cyst contains sebaceous 
material and is lined by- squamous epithelium The 
lesions are benign, but recurrences may develop if 
removal is incomplete 

Pre-operative differentiation from solitary bone cyst 
giant-cell tumor, or chondroma is not possible The 
treatment of choice is surgical excision 

Charles G Sutherland M B (Tor ) 


Metastasis m a Bang’s Infection E Hart Horst 
maun Munclien med Wchnschr June 18 1937, 
84, 9S4 985 

This is a case report describing a man aged 41, to 
whom a Bang’s infection (brucellosis with B abortus) 
produced a localized osteomyelitis and bone abscess 
in an osteoma of the left thigh Spontaneous resolu 
tron of the process took place 

L G Jacobs M D 


BONE DISEASES (DIAGNOSIS) 


Squamous Epithelial Bone Cysts of the Terminal 
Phalanx A D Bissell and Albert Brunschwig Jour 
Am Med Assn , May 15. 1937 108, 1702-1704 

It is generally stated that such cysts are of traumatic 
origin and are due to proliferation of a small fragment of 
cutaneous epithelium that is carried into the deeper 

tissues That such epithelial cysts not only occur m the 

soft tissues but may also extensively involve the pha- 
langes is shown by reports in the literature An ade- 
quate history of trauma was found in only a proportion 
of reviewed cases hut the evidence m then own cases 
favored traumatic deep implantation of a fragment o 
cutaneous epithelium as a more probable etiologic fac 


tor than displaced embryonic rests 

Non -malignant stratified squamous epithelium may 
invade bone under other circumstances (U 
squamous epithelial lining of dentigerous cysts is 


Localized Transverse Lines at the Metapbyses of 
Long Bones N R Braun RSntgenpraiis, Novem- 
ber 1936 8,746 

Transverse lines of increased density at the meta 
pbyses of long bones are known to occur after different 
systemic diseases as pneumonia, typhoid fever nchets, 
hyperthyroidism, etc They are then found more or 
Jess generalized in most all of the long bones The lo- 
calized occurrence of these dense hues of increased cal- 
cium content is rare It is apparently due to exogenous 
causes mostly rickets in combination with local lmta 
tion such as deformities or fractures 

Hans W Hefke, M D 


Brittle Bones and Blue Scleras Editorial Jour Am 
Med Assn May 8 1937 108, 1657 165S 

Four distinct features characterize this clinical 
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entity blue scleras, fragile bones, a tendency to deaf- 
ness and marked relaxation of the ligaments The 
disease follows the mendehan laws of inheritance, ap 
pearuig as a dominant character Hills and McLana- 
han (Arch Tnt Med January, 1937, 59, 41) present a 
detailed consideration of the etiology' pathologic 
changes and treatment in a case which they report 
Data were gathered on 51 other members of the same 
family The family tree shows the appearance of char- 
acteristic signs of the syndrome m 27 of the 51 family 
members The pathology' and hereditary features of 
this disease have been comprehensively treated by Kev 
(Arch Surg , October 1920 13, 523) and by Bell (in 
Pearson Karl Treasury of Human Inheritance Cam- 
bridge University Press, London 1928, vol 2, pt 3, 
sect 24) 

Charles G Sutherland, M B (Tor ) 

BREAST CANCER 

Simple Post-operative Radiation Therapy of Cancer 
of the Breast with High, Fractionally Applied Total 
Dose F Melchart Strahlentberapie, 1937, 59, 312 

In 1932 the author treated 50 patients after surgical 
removal of a breast cancer with one senes of treat- 
ments and reports now his preliminary results at the 
end of a four-year period The entire breast region, 
including the supraclavicular area and axilla, was ir 
radiated The single doses varied from 180-240 r per 
day at 0-24 r/mm with total doses of 2 400-4,700 r 
Forty seven patients completed the prescribed senes of 
treatments The cluneal data are presented in tabu- 
lated form the classification of Stemthal has been 
adopted At the end of four years six out of eight 
patients (Stage I), 11 out of 17 patients (Stage II), 
and 3 out of 25 patients (Stage III) were alive None 
of the cases showed fibrosis of the lungs 

Ernst A Pohle, M D Ph D 


My Method of So-called Prophylactic and Curative 
Post-operative Irradiation m Carcinoma of the Breast 
G G Polmien Strahlenthcrapie, 1937 59, 298 

The author describes his method of post -operative 
x rai therapy m carcinoma of the breast bv means of a 
paraffin filter ’ which serves as a source of scattered 
radiation He claims that the total treatment time is 
considerably reduced with this equipment and that the 
depth dose 3—5 cm below the skin compares well with 
those which have been obtained at focal skin distances 
of 70-80 cm but requires four times the time The 
clinical material is too small to draw final conclusions 
as lo the end results 

Ernst 4 Pohle M D , Ph D 

CANCER (DIAGNOSIS) 

Development and Differential Diagnosis of Bron- 
chial Carcinoma Walter Naumann Rdntgcnpraxis 
March 1037 9, 152-100 

The author reviews the roentgenological aspect of 74 


cases of bronchial carcinoma, seen during a span of ten 
years He divides all cases into two groups 

In the first group there is no evidence of the tumor as 
such at first, atelectasis and occasionally disturbances 
m the movement of the diaphragm are the only signs 
The so-called mediastinal wandenng was seen m only 
two cases At times glandular metastases are the first 
sign of a malignant tumor of the lung 

In the second group the tumor can be seen as such be- 
cause it has infiltrated the lung itself 

In only nine of the 74 cases the so-called bdus car- 
cinoma was seen, while in 35 cases either an entire lobe 
or large portions of one were involved Pleuritic ef- 
fusions were seen only m advanced stages 

The differential diagnosis from other diseases of the 
lungs is considered The progress of bronchial cancers 
is usually not influenced by therapeutic radiation The 
author saw occasionally temporary clearing of an atelec- 
tasis About 20 per cent showed a noticeable, even 
though only temporary, improvement 

Hans W Hbfke, M D 


Biologic Properties of the Blood in Cancer M 
Ascoh Le Cancer 1935, 12, 266-270 
A greater quantity of lipoids rich m unsaturated 
valences can be extracted from the serum of cancerous 
patients than from normal serum when these sera are 
dried on filter paper and extracted with cold ether 
The author calls these disposable" valences He de- 
fines a disposability quotient ’ between the total un- 
saturated valences m an alcohol-ether (hot) extract of 
dried serum and these disposable valences which is m 
the neighborhood of six m normal states and even in 
disturbances of the lipoid metabolism as in nephrosis 
In cases of malignancy only the disposable valences' 
increase and the quotient becomes two This disturb 
ance is found not only in the serum but also in the 
corpuscular part of the blood and the tissues m general 
It is possible to produce this modification in animals 
bv endopentoneal injection of tar or benzopyrene 
Several other phenomena produced by the presence 
of these disposable valences ’ are described The 
glycolytic powers of cancerous blood cells are above 
normal This effect can be produced in vitro by adding 
sera or organ extracts of cancerous individuals or tumor 
extract to normal blood cells 
The best method of demonstrating the change in 
ratio of disposable v alences’ is by means of determma 
non of the iodine number The results have been con- 
firmed in the gynecologic and urologic fields by others 
S Richard Beattv , M D 


Acute Syndromes of Metastasis Rene Huguemn. 
Le Cancer 1935, 12, 213-226 
Not usually , but quite frequently the dissemination 
of metastases from a malignancy is accompanied by 
acute symptoms, which may simulate the syndromes 
of other clinical entities The author cites three classes 
of such syndromes the abdomtno hepatic in which 
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metastases may give the clinical picture of peritonitis, 
cholecy stitis, liver abscess, etc , with sudden and severe 
fever pain, and vomiting which may lessen or dis 
appear within a few day s to be followed by the usual 
symptoms of metastatic malignancy, the neurologic 
syndromes, simulating encephalomalacia or cerebral 
accident, the pulmonary syndromes m the forms of 
pneumonia, pleurisy or tuberculosis, especially as the 
nodules are not always visible radiographically early 

That these syndromes occur so suddenly and are so 
frequently associated with alterations of the vascular 
beds is an important hint as to the etiology of metas 
tasis 

The clinician, especially in earing for those patients 
known to have cancer or to have had a cancer believed 
cured must keep these syndromes in mind to avoid 
making false diagnoses and prognoses 

S Richard Beatty, M D 


Diagnosis and Progressive Changes of Bone Metas 
tascs in a Clinically Not Diagnosed Case of Cancer of 
the Thyroid R Finsterbuscli and G Schumann 
Rdntgenpraxis, November, 1930 8, 735 

The records of the University Clinic of Leipzig of 50 
cases of cancer of the thyroid showed bone metastases in 
8 per cent of these cases A very interesting case is de- 
scribed in which the primary tumor was never diag 
nosed clinically Extensive radiological changes were 
observed m the pelvic bones over a period of rune years 
They were diagnosed as metastases only shortly before 
the death of the patient The appearance of these 
large lesions w as that of an osteitis cystica It changed 
very little in size during the course of eight years 
Other bone metastases were later found in skull 
scapula and spine 

Hans W Hefke M D 


Color of Hair and Eyes in Cancer Patients E 
Beuster Strahlentherapie 1937 59, 282 

The author recorded the color of hair and eyes in 
500 patients with cancer as compared with 500 con 
trols Light hair and light eyes were found in the 
majority of cases with carcinoma of the skin, esophagus 
and the jaw This preponderance was not noted m 
women with carcinoma of the genital organs the breast, 
nor in carcinoma of the larynx 

Ernst A Pohee M D Ph D 


symptoms and signs which should make it possible to 
suspect their existence w the initial stage. 

From his personal experience (90 cases), the author 
outlines the symptomatology of this group of carcino- 
mas and suggests the diagnostic procedures useful in 
confirming a diagnosis The symptomatology is given 
in tabular form 

S Richard Beatty, M D 

CANCER (THERAPY) 

Radiation Treatment of Carcinoma of the Buccal 
Cavity Richard Dresser and Charles E Dumas Am 
Jour Roentgenol and Rad Ther December 1936 35, 
939-944 

While in some clinics carcinoma arising from the 
tissues of the mouth has come to be considered a radia 
tion therapy problem entirely, the writers' opinion is 
that a small well localized lesion in the antenor floor of 
the mouth is better handled by r adequate resection 
For intra-oral roentgen radiation of mouth lesions, 
special lead cones have been devised the lower part of 
the special cone being of several sizes to permit ap- 
propriate inclusion of the field of the tumor, depending 
upon its size By this device the distance from target 
to tumor is fixed at 25 cm Single doses of from 1 500 
to 2 000 r at 200 kv with 0 5 mm copper were thus 
administered directly to the tumor if a small lesion or 
larger doses are given by dividing the dose Cross 
fire of the tumor bv neck radiation supplements the 
intra-oral treatment 

Four hundred r given daily for a week for a total dose 
of 2 400 r accomplishes much the same clinical results 
and the same skin and membrane reactions as 200 r 
daily for three weeks for a total dose of 4 000 r If 
about four weeks after 2 400 r is given in a week the 
tumor masses show satisfactory regression 400 to 1,200 
r is given in from two to three days and this may be 
repeated once again after another three to four weeks 
When the cervical glands become fixed indicating in 
vasion beyond the capsule permanent regression can 
not be accomplished 

Repetition of the above dosage should not be re 
peated even after several years Neither should at 
tempts be made to surgically excise glands from tissues 
so irradiated since such tissues have very poor re 
sistance against infection 

J E Habbe M D 


Cancer of the Sub hepatic Regions J Pelnar 
Le Cancer, 1935 12, 227—23/ 

Carcinomas of the gall bladder, of the extra hepatic 
bile ducts, of the ampulla of Vater, of the head of the 
pancreas and a certain number of those of the body of 
the pancreas, considered as a group occur almost as 
frequently as cancer of the stomach being found in a 
ratio of 13 5 P® - thousand autopsies as compared with 
16 per thousand for carcinoma of the stomach. They 
are rapidly fatal and early diagnosis is necessary As 
“ group they have in common a senes of unportant 


Direct Roentgen Irradiation of Deep seated Tumors 
Sherwood Moore Am Jour Roentgenol and Rad 
Ther December 1936, 35, 969-979 
The author argues strongly for distinct modifications 
of the accepted methods of radiation therapy of mnlig 
nancies when these are accessible to surgical exposure 
He points out that most failures are brought about by 
under-dosage due to fear of ill-effects in the overlying 
skin or membranes He also expresses the opinion that 
roentgen sickness is largely attributable to action of 
x rays upon the skin The method employ ed is to have 
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the tumor exposed surgically with the skin flaps care- 
fully sutured back and protected against all radiation 
by lead foil The tumor is then immediately radiated, 
often with the patient under anesthesia Both low 
voltage (85 kv ) without filter, and moderate voltage 
(160 kv constant potential) with 0 25 mm copper 
filter have been the technics employed Metastatic 
carcinoma in the glands of the neck, in the axilla, and 
primary carcinoma in the base of the bladder, carcinoma 
of the lung the rectum, and tumors of the brain have 
been so treated with single doses varying from 1 000 to 
5,000 r Immediately following the x-ray treatment the 
surgical wound is closed and prompt healing without 
complications has been the rule 

Sufficient good results from surgically inoperable 
cases ha\ e been obtained to justify continuance of the 
method 

J E Habbe M D 


Advanced Cancer of the Head and Neck Charles L 
Martin Am Jour Roentgenol and Rad Ther , De 
cember 1936, 36, 954-962 

In the treatment of advanced carcinomas of the head 
and neck the experiences of the writer proves the value 
of heavy filtration as advocated by Merritt and Rath- 
bone with intensity being a less important considera- 
tion although the best results occurred when rates of 
12-10 r per minute were used When using 0 75 mm 
copper plus 1 0 mm aluminum, the following total 
doses are considered the top of safe limits according to 
the sue of the field 4 200 r for 7 cm in diameter, 
3 600 r for 15 cm in diameter, and 2 800 r for 20 cm in 
diameter 

At times the external \ radiation is augmented b> 
radium needles implanted into the gland secondaries 
such treatment usually being given for from five to 
seven davs just preceding the external series 

The writer warns against any such modified Coutard 
technic for cases showing skin tanning from previously 
administered massive doses of x rays 

J E Habbe hi D 


Radiotherapeutic Experiences with Malignant Tu- 
mors of the Upper Respiratory and Digestive Tracts 
Complicated by Regional Lymph Gland Metastases 
A Pagam Strahlcntherapie 1937 59, 441 
The author analyzed the cases with tumors of the 
hp and oral canty accompanied bv metastases in the 
lymph glands which had been observed during the 
penod 1919-1935 After a careful study of S8 patients 
seen during that period he offers certain conclusions 
The treatment of the glandular area in these cases is 
indicated only if the local tumor has been or can be 
eradicated If no lymph glands are invoked he recom- 
mends especially for primary tumors in the anterior 
part of the tongue a prophv lactic senes of x ray therapy 
applied according to the fractional dose method In 
cases with small local tumors which can be cured by 
radium application any suspicious but still operable 
Ivmpli glands should be removed If histological ex- 


amination shows invasion, they should be irradiated 
following operation The same doses should be used 
in such cases as if the operation had not been performed 
More advanced cases may be treated by simple frac- 
tional doses or by the protracted fractional dose method 
If in these patients the local tumor disappears and some 
of the involved glands remain after treatment, they 
should be removed The end results of this senes of 
cases or all with involvement of lymph glands in the 
beginning of the treatment, were 15 per cent for a 
three year penod and 10 per cent for a five year period 
The results of the protracted fractional roentgen ther- 
apy were approximately the same as of the combined 
radiosurgical therapy The final outcome depends not 
only on the size of the pnmary tumor but also on the 
amount of metastases So far no single case of intra- 
oral carcinoma with mvolved lymph glands attached to 
the underlying structures could be permanently cured 
Ernst A Pohle M D , Ph D 


Prophylactic Post-operative Irradiation H R 
Schinz Strahlentherapie, 1937 59, 291 

The author undertook an evaluation of the post- 
operative irradiation in carcinoma of the bieast and 
cervix If this is done systematically he believes 
that post-operative radiation therapy definitely im- 
proves the end-results 

Ernst A Pohle, M D , Ph D 


Post operative Radiation Therapy in Cancer H 
Wintz Strahlentherapie 1937 59, 305 
The author analyzes the problem of post operative 
radiation therapy in patients with carcinoma He 
wishes to make a definite distinction between post- 
operative irradiation in cases with incomplete operation 
irradiation of post-operative recurrences and true pro- 
phylactic radiation therapy The latter comprises those 
cases in which radiation therapy is given in order to 
prevent a recurrence following complete surgical re- 
moval of tumors Up to this date there seems to be no 
evidence proving that prophylactic radiation therapy 
can prevent the development of cancer The author 
also gives his reasons for preferring pre-operative ir- 
radiation to radiation therapy following operation 
His statistics for carcinoma of the breast seem to show 
that the results are better if irradiation is applied before 
surgical removal of the tumor 

Ernst A Pohle M D Ph D 


Critical Remarks Regarding Prophylactic Post- 
operative Radiation Therapy W Altschul Strahlcn- 
therapic, 1937 59, 340 

The author discusses the v alue of post-operatn e radi- 
ation therapy He wishes to distinguish the true pro 
phy lactic irradiation from the post-operativ c irradiation 
for recurrences Practically, this is not always possible 
because one cannot definitely say whether active or 
dormant cancer cells are left in the area operated upon 
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He proposes, therefore to give post operative irradi- 
ation therapy in two stages first the entire tumor area, 
at the same time shielding the regional lymph glands 
and three or four weeks later irradiating all regional 
lymphatics 

Ernst A Pohle, M D , Ph D 


Treatment of Malignant Tumors of the Larynx and 
Pharynx E Wessely Strahlentherapie, 1937, 58, 
641 

The author briefly reports his experience with the 
Coutard method in the treatment of 174 cases of car- 
cinoma of tongue, epiglottis, hypopharynx, and larynx 
Whde he is not prepared yet to present statistics based 
on five year survivals he feels that this treatment 
method offers a chance to patients whose lesions have 
become inoperable 

Ernst A Pohle M D Ph D 


Experiences with the Low Voltage Therapy in Skin 
Carcinoma H Quastler Strahlentherapie, 1937, 59, 
182 

The author gives a brief prcliminan report regarding 
six patients with carcinoma of the skm treated by 
Chaoul s method He used 70 kv 0 25 mm Al, single 
doses of from 300 to 500 r and total doses of from 5,200 
to 10 000 r In some cases he alternates the low volt 
age technic with radiation of higher penetration The 
immediate response to the treatment method was very 
satisfactory although no final conclusions can be offered 
at this time 

Ernst A Pohle M D Ph D 

THE COLON 

Meckel s Diverticulum Howard K Gray and James 
\V Kemohan Jour Am Med Assn , May 1, 1937, 
108, 1480-1483 

This is a report of a case of Meckel’s diverticulum 
associated with intussusception and adenocarcinoma of 
ectopic gastric mucosa in a married woman aged 37 

That there is a persistence of the proximal end of the 
yolk stalk to form a pouch at its point of union with the 
intestine in approximately 3 per cent of all individuals 
has been widely recognized This pouch is usually re- 
ferred to as Meckel s diverticulum" and is a structure 
of clinical importance because of the r61c it may play 
in producing intestinal obstruction Benign ulcerating 
processes in ectopic gastric mucosa have been described 
with relative frequency and have been incriminated oc- 
casionally as the source of intestinal hemorrhage The 
development of malignant lesions in the ectopic gastric 
mucosa of a Meckel's diverticulum is extremely rare 

Roentgenographic examination of the colon in this 
patient revealed a filling defect involving the ileocecal 
region at a point that coincided with the position of a 
palpable mass The changes suggested an extralummal 
mass Surgical investigation elicited an mtussuscep 
tion of the terminal portion of the ileum about 35 to 


40 cm above the ileocecal juncture A portion of bowel 
that had become mvagmated for approximately 8 cm 
was easily reduced The ileocecal region was essen 
tially normal A second intussusception had occurred 
m a portion of tissue which appeared to be a large 
Meckel s diverticulum At the tip a portion of the 
mesentery of the diverticulum had become mtussus 
cepted mto the bowel It was impossible to reduce this 
and a segmental resection of the ileum was performed 
by making an end to-end anastomosis 

Examination of the tissue removed demonstrated 
heterotopic gastro intestinal tissue chronically in 
flamed, occupying the entire middle third of the diver 
ticulum and this portion gradually merged into the 
distal third which was the site of an adenocarcinoma 
There was a gradual transition between the heterotopic 
gastric mucosa and the carcinoma at the tip 

Charles G Sutherland M B (Tor ) 


Comparison of Methods of Roentgen Examination 
of the Colon James T Case Jour Am Med Assn. 
June 12 1937 108, 2028-2034 

Routine practice in intestinal x ray examinations in 
eludes the opaque meal with appropriate screen or film 
observations of the opaque residues as thev move along 
the large bowel, followed by the contrast enema ad 
ministered under screen control bv the physician 
radiologist himself with appropriate film records dur 
ing the course of the fluoroscopy and subsequent ob- 
servations after the patient has attempted to expel the 
contrast fluid The combination of these two senes of 
observations constitutes a complete gastro intestinal 
roentgenologic study 

Ou the whole, it may be said that the eolomc study 
with the opaque meal gives information more espe 
aally regarding function whereas the contrast enema 
affords data relating to organic lesions, the two methods 
overlapping somewhat in their usefulness and yet often 
supplementing each other in a very precise manner 
The opaque meal is tune-consuming whereas the 
contrast enema or some elaboration of it can be ac 
complished within a short time The presence of such 
a condition as anal insufficiency may necessitate the 
use of the barium meal study even though the contrast 
clysma would be the method of preference There is 
also use for the oral contrast method preferably by the 
use of umbrathor in cases m which the contrast enema 
has revealed a serious obstruction and the radiologist 
does not wish to force passage of the stricture and yet 
wishes to obtain information regarding the digestive 
tube proximal to the stricture 

The single contrast enema employed under roent 
genoseopic control is the most expeditious simple con 
vement and generally useful method of study of eolomc 
morphology It should be administered by the roent- 
genologist at a rate sufficiently slow to allow adequate 
screen study and such fluororadiographic film records 
as seem required 

Fischer m 1923 popularized the idea of the double 
contrast method combining the contrast enema with 
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air insufflation of the colon The next stage of tech- 
nical progress in colonic investigations was the de- 
velopment of methods for showing the internal mucosal 
relief of the digestive organs originated by Forssell 
Weber, Gershon-Cohen and others have led in re- 
establishing interest in air injections of the colon follow- 
ing the barium sulfate enema and have brought the 
"combined method ’ or "double contrast method" to 
a high stage of refinement in technic and interpreta- 
tion m the search for some means of making an earher 
diagnosis of carcinoma of the colon, in differentiating 
various types of colitis, and particularlv for the dis- 
covery of small polypoid growths and mucosal altera- 
tions 

Charles G Sutherland M B (Tor ) 

CONTRAST MEDIA 

The Use of Thorium Dioxide in the Roentgeno- 
graphs: Study of Liver Abscess Robert J Reeves 
Am Jour Roentgenol and Rad Ther December 1936, 
36, 923-927 

While it must be remembered that thorium dioxide, 
when injected mto the blood stream and fixed m the 
fixer and spleen by the reticulo-endothehal cells, emits 
small quantities of high energy radiation comparable 
to that of gamma ray s of radium it has not been found 
to produce cluneal manifestations of late ill effects in 
patients who have submitted to the injection as long 
ago as se\ en y ears If there is cluneal suspicion of meta- 
static malignancy in the liver, or of liver abscess the 
use of the drug is considered justified Ordinarily the 
entire dose of 75 e c of thorium dioxide suspension di- 
luted with 100 c c salt solution is given at a single dose 
intravenouslv and films are taken five days later Six 
cases of liver abscess, localized by means of this pro 
cedure are presented 

J E Habbe, M D 


Potential Hazards of the Diagnostic Use of Thorium 
Dioxide Editorial Jour Am Med Assn , Mav S 
1937 108, 1056 1657 

When injected into a vein thorium dioxide sol re- 
mains indefinitely in the reticulo-endothehal system 
especially in the liver and spleen The immediate 
utility of colloidal thorium dioxide preparations has 
tended to obscure an important characteristic of this 
substance its radio activity Because patients who 
hare receded injections of this compound have shown 
no apparent ill effects o\ cr a period of y cars some clini 
cians conclude that the preparation is safe and have 
begun to employ it with less caution 
The degradation products of thorium emit alpha 
rays more penetrating than those of the radium senes 
This ray is about 10,000 times as toxic to tissues os the 
gamma ra\ which is used therapeutically The alpha 
ray s arc filtered out in therapeutic use of radium and 
their effects are seen onh when the matcnnl comes into 
direct contact with tissues as on ingestion or injection 
An amount commonh used for intraxenous injection 


of one of the commercial preparations of thonum diox- 
ide has an alpha-ray activity equivalent to that of from 
1 5 to 3 micrograms of radium 
Expenence with radio active intoxication indicates 
that as much as ten or fifteen years (and perhaps longer) 
may elapse between ingestion of the active material 
and the onset of gross tissue changes 

Charles G Sutherland MB (Tor ) 

DEEP THERAPY 

A Year’s Expenence with 800 kv Roentgen Rays 
Howard E Ruggles Am Jour Roentgenol and Rad 
Ther , September, 1936, 36, 366, 367 
From 300 patients treated the conclusion drawn is 
that there is no improvement in the pnmary results 
over that of 200 kv 

S M Atkins M D 


Comparative Clinical Value of Supervoltage Roent- 
gen Therapy T Leucutia Am Jour Roentgenol 
and Rad Ther , September 1936, 36, 350-365 

The advantage of this voltage lies in the better dis- 
tribution and the creation of more advantageous ab 
sorption conditions within the tissues irradiated 

S M Atkins M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

The Stoneless Gall Bladder Carl A Kunath Jour 
Am Med Assn July 17, 1937, 109, 183-187 
This is an analysis of 100 cases treated by cholecyst- 
ectomy Compared with a similar senes of cases in 
which stones were present the stoneless cases showed 
a greater morbidity, a higher post-operative mortality, 
and only about half as many cures 

The stoneless cases were analyzed carefully from the 
standpoint of cholecystograplnc evidence and also patho- 
logic changes present in the gall bladder wall, but little 
help was offered from either of these sources in regard 
to prognosis following cholecystectomy In general, 
the end results tended to be better as the pathologic 
changes became more marked, but there are many 
queer aspects which are difficult to reconcile 

An analysis of the pre-ojierative symptoms revealed 
cure of colic in 86 per cent of cases in which it was pres- 
ent. Cures of dyspepsia were only 33 per cent Of 
the patients who did not complain of dyspepsia prior 
to operation 38 per cent had such symptoms after 
operation This would seem to be a strong argument 
m favor of the view that the dyspepsia syndrome is 
related not so much to disease of the gall bladder as to 
non function of the gall bladder 
Although a few poor results could possibly be ascribed 
to residual pathologic changes in the pancreas liver, 
or bile ducts it was not possible to incriminate definitely 
an) or these organs 

Errors in diagnosis duodenal ulcer, duodenal di\er- 
ticulum a tuberculous spondy litis and a chronic gono 
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eoccic peritonitis, irritable intestine, and spastic condi- 
tions of the gastro-intestinal tract (in by far the ma- 
jority) explained the poor results 

The great majority of unimproved cases had to be 
explained on a basis of physiologic changes or altered 
function There was probably a large group of cases 
m every scries of stoncless gall bladders lying on the 
borderline between organic and functional disease, 
these were the cases in which diagnosis was difficult and 
in which cholecystcctomj was apt to be disappointing 
The hope for improvement in the treatment of the 
stoneless gall bladder appeared to depend on a better 
understanding of the physiology' of the biliary tract 
Charles G Sutherland, M B (Tor ) 


Cholesterosis of the Gall Bladder Editorial Jour 
Am Med Assn June 12, 1937 108, 20 42, 2043 
The preponderance of experimental proof seems to 
indicate that the gall bladder absorbs cholesterol from 
the bile and that the cholesterosis is probably an in- 
filtrative process Infection though frequently associ 
ated with cholesterosis is not an essential factor and 
may be entirely absent The relation of diet of choles 
terol metabolism, of cholestercmia, and of inflamma- 
tion to cholesterosis and stone formation awaits fur 
ther study 

Charles G Sutherland M B (Tor ) 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Drugs as an Aid m Roentgen Examination of the 
Gastro intestinal Tract Max Ritxo Am Jour 
Roentgenol and Rad Ther December, 193G 36, 868— 
874 

Spasm atomcity, and inhibited peristalsis are all fac 
tors tending to interfere with prompt satisfactory' ex- 
amination of the gastro mtestinal tract by the roentgen 
method Atropine and belladonna have long been 
recommended as aids to overcoming spasm, but these 
have been discarded as unsatisfactory' by Ritvo For 
increasing tonus and peristalsis mecholyl (acetyl- 
beta methyl-cbolin) or physostigmme may be used 
Mecholyl is not suited to clinical examinations because 
of unpleasant reactions but physostigmme salicylate or 
sulphate m l /s» grain doses per mouth or about V » gram 
subcutaneously will increase peristalsis for from 15 to 
30 minutes and increase tonus for an hour or more 
Physostigmme should not be given in late pregnancy 
advanced heart disease or intis 

To overcome spasm, particularly of the stomach, 
benzedrine sulphate in from 20 to 30 mg doses ad 
ministered orally has been found very effective. For 
enema examination the colon injection may be greatly 


facilitated by giving the drug from 15 to 30 minutes 
before commencing the examination The admnustra 
tioa of this drug is followed by a feelmg of well being 
but tends also to interfere with sleep for a few hours 
hence it should not be given late in the afternoon Be 
cause this drug produces a moderate rise m blood pres- 
sure it should be withheld in eases of moderate or 
marked hypertension 

J E Habbe M D 

Allergic Gastntis and Allergic Pylonc Spasm K 
Hansen and M Simonsen RCntgenpraxis March 
1937 9, 145-151 

Gastric symptoms on a nutritive allergic basis are 
caused by a hyperergic gastntis and pylonc spasm 
Both are found every' time a specific antigen against 
which an allergy exists is taken with the food These 
antigens are often egg protein and milk The allergic 
reaction of the stomach is very marked It usually 
lasts only a short time and disappears soon after the 
elimination of the antigen If the antigen is introduced 
into the stomach repeatedly for a long time, a chrome 
gastritis might result, to disappear only slowly after the 
beginning of an antigen free diet 

Roentgenologic changes due to an allergic gastntis 
can be demonstrated readily if the antigen is mixed 
with the banum meal Some case reports illustrate 
the authors’ contentions 

Hans W Bbfjos M D 


Radiologic Diagnosis in Two Cases of Intestinal 0b 
struction LaMarquc and Bdtoubdres Bull et M£m 
Soc Radiol Mdd de France, January', 1937, 25, 29-31 
In the case of a man 08 years of age with symptoms 
leading to a suspicion of gastric carcinoma a banum 
meal made positive a diagnosis of crural henna The 
intestine was filled with fluid and the usual gas shadows 
were absent 

In a second case presenting symptoms of obstruction, 
a gas filled loop of intestine was found above the left 
diaphragm The banum meal disclosed this to be the 
herniated splenic flexure and demonstrated a mega 
colon 

S Richard Beatti M D 


Diverticulum of the Duodenum after Operation H 
Albers Deutsche med IVchnschr 1937 63, 1111 
The author discusses briefly the clinical symptoms 
of diverticulum of the duodenum and then reports a 
case with a history of symptoms of 15 years duration 
The correct diagnosis was not made until then following 
roentgen examination Different al diagnosis dassi 
ficatiou of diverticula and the treatment are bneflv 
discussed Three roentgenograms are appended 

Ernst A Pohlb M D Ph D 
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T ^HE Carman Lecture was established by 
the Radiological Society of North 
America at its twentieth annual meet- 
ing m Memphis, Tenn , on Dec 3, 1034, to 
do honor to the memory of a great radiolo- 
gist On an occasion such as this, when 
radiologists from various countries are 
gathered, it is fitting to review the life of 
the man in whose honor we are assembled 
Russell Darnel Carman was bom at Iro- 
quois, Ontario, Canada, on March IS, 
1875 He came to the United States m 
boyhood and later became a citizen of this 
country His early education was ob- 
tained at Minneapolis Academy, and the 
first two ) r ears of his medical training at the 
University of Minnesota He then went to 
St Louis, Mo , where he completed his 
course m medicine at the Manon-Sims 
College, receiving the degree of Doctor of 
Medicine in 1901 At the end of one year’s 
post-graduate work at Johns Hopkins 
Medical School in Baltimore, he returned 
to St Louis to practise medicine 

In 1902 radiology was in its infancy, and 
Carman became one of its early disciples 
Recognized as a leader m his field, he was 
minted to the Chair of Professor of Roent- 
genology at the Medical School of St 
Louis University, from which he resigned 
to take a similar position at Washington 
University Jan 1, 1913, upon the joint 
invitation of the Staff, he became head of 
the Section of Roentgenology at the Mayo 
Clinic, and retamed this position until his 
death m 1926 Through his long associa- 
tion with this great institution he did much 
to place radiology as a specialty of medi- 
cine upon the firm foundation which it now 
occupies 

Carman will always be remembered for 
his contributions to the roentgenological 
diagnosis of diseases of the gastro-mtestmal 
tract The present high standard of diag- 
nosis in this field is probably due more to 


his efforts than to those of any other one 
American The magnitude of his work m 
gastro-mtestmal diagnosis has somewhat 
obscured his contributions m other fields 
Carman was not only a great diagnostician 
but a great teacher, and it is this phase of 
his work which should interest us particu- 
larly this evening As a teacher he recog- 
nized two principles which seem to me to be 
of the greatest importance m the develop- 
ment of radiology First, the careful selec- 
tion of the individuals who are to enter this 
field of endeavor, and second, a planned, 
adequate, supervised course of instruction 
That he was highly successful in his selec- 
tion of candidates is amply shown by the 
men whom he left to succeed him Among 
these are Dr B R Kirkkn, who is the pres- 
ent head of the Section of Roentgenology 
at the Mayo Clinic, and President of the 
American Roentgen Ray Society, and Dr 
John D Camp, whom you have honored 
with the Presidency of your Society The 
real measure of a great teacher is found not 
m the number of students who pass through 
his clinic, but in the number, though they 
may be few, who become recognized lead- 
ers m the science which he represents 
Judged by this standard Carman was emi- 
nently successful 

The establishment of the Mayo Founda- 
tion m 1916 gave Carman an opportunity 
to take part m the development of a three- 
year course of post-graduate instruction in 
the specialties This plan has smce been 
adopted, with some modiScations, in many 
of the more important teach mg institutions 
in this country The development of post- 
graduate teaching m radiology, which is the 
subject of our discussion this evening, owes 
much to Russell Carman 

The training of men m the medical spe- 
cialties is a subject of great interest to 
physicians and to teachers throughout 
America to-day This interest has been 
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augmented by the establishment of examin- 
ing boards in each of the various special- 
ties and by an attempt on the part of or- 
ganized medicine to raise the standards of 
teaching Before attempting to outlme a 
program of instruction in any special medi- 
cal field, and particularly m radiology, it 
seems to me desirable to remew briefly the 
methods of teaching used m the past 
through -which our present leaders received 
their instruction In addition we should 
determine, as far as possible, the number of 
radiologists necessary to carry on the work 
and should know in which institutions 
adequate training may be obtained In 
other words, how have our leaders m the 
past been trained? How many roentgen- 
ologists are necessary’ What are the pres- 
ent facilities for training them’ 

In the early days of medicine in this 
country, specialization was entirely a mat- 
ter of individual growth If a physician 
showed some aptitude for certain phases 
of medicine, or became particularly in- 
terested in some one disease, patients 
were referred to him by his colleagues, or 
came directl) to him because of the feeling 
in his community that he was particularly 
fitted to treat such conditions Gradually, 
a large proportion of his practice was taken 
up with certain groups of cases — those re- 
quiring a special technic m treatment or 
those suffering from a specific disease In 
this way his knowledge of his subject be- 
came greater, and he was finally recognized 
as a specialist in that particular field 
Some of these men supplemented their ex- 
perience with special courses taken m the 
large hospitals of Europe Later, as ade- 
quate teaching hospitals developed in this 
country, men with special aptitude in cer- 
tain fields of medicine, or others who had 
acquired a considerable experience in some 
particular field, associated themsehes with 
these hospitals and became teachers m the 
medical schools as well as specialists in 
practice 

As the hospital and medical school as- 
sumed greater importance m the field of 
medicine it became the custom for medical 
graduates to associate themseh es w ith hos- 


pitals as interns before entering practice 
Selected candidates from this group became 
assistants to their teachers and instructors, 
not only in hospital work but in private 
practice By constant association with 
the master these students were prepared to 
continue as specialists m their chosen 
fields This system, when operating at its 
best, was probably as nearly ideal as could 
be devised The candidates were natural]} 7 
very carefully selected after a long period 
of observation and were advanced only as 
they showed ability They received not 
only instruction in the science of medicine 
but also m the art of medicine, as it is seen 
m private practice It was the apprentice 
system earned to the highest degree of de- 
velopment 

Unfortunately, this plan did not pro- 
duce the number of men necessary for the 
rapidly increasing demand for specializa- 
tion, and the increasing growth of the popu- 
lation Various short-cuts were attempted, 
the most pernicious of these being the short 
courses given to the general practitioner 
who washed to specialize m some field of 
medicine largely because specialization 
seemed to offer a more interesting and an 
easier way of earning a livelihood These 
courses reached their highest development 
in the great teaching hospitals of Europe 
As a result of this practice large numbers 
of inadequately trained men appeared m 
the various fields of specialized medicine 

Early m the twentieth century, m an at- 
tempt to give better service to the ward 
patients and to relieve, to some extent, the 
overworked visiting staff, hospitals began 
to establish residencies m medicine and 
surgery, and somewhat later m the medical 
and surgical specialties These residents, 
selected from the interns, continued their 
work m the hospital for varying periods of 
time, usually a } ear or more, the hospital 
supplying board and room, and in some in- 
stances a small salary The duties of the 
resident were similar to those of a jumor 
member of the staff This movement had 
a rapid growth and is now generally ac- 
cepted m all teaching hospitals The num- 
ber of residents on each service has m- 
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creased and practically all specialties are 
now represented The residency system 
has supplemented, and to some extent re- 
placed, the apprentice or assistant system 
Its advantages over the older method are 
first, that it increases the number of men 
trained, and second, that the present-day 
resident receives a better training in the 
scientific aspects of medicine than did his 
predecessor, the assistant to the specialist 
in private practice Its disadvantages are 
that the selection, while good, is not as per- 
sonal as in the older system, and the stu- 
dent lacks training in the art of medicine, 
which can be obtained only m private 
practice 

In 1916, the Mayo Foundation estab- 
lished fellowships in medicine leading to a 
master’s degree This course of training in- 
cluded the residency, and, m addition, spe- 
cial training m the fundamental sciences 
with periodic examinations and the writing 
of a thesis If the student’s work was sat- 
isfactory, he was awarded a diploma This 
idea, with various modifications, has been 
adopted m several of our larger universi- 
ties The principal objection to the plan is 
financial At the Mayo Clinic the scholar- 


ships are adequately financed, but in some 
institutions only two years of the course, 
that part devoted to the residency, can be 
properly financed Until a sufficient num- 
ber of endowed fellowships are available 
the general adoption of this excellent plan 
is doubtful 

From this brief review it is obvious that 
the character of training received by physi- 
cians, holding themselves out to the pubhc 
as specialists in the various fields of medi- 
cine has differed widely in methods and re- 


dts We have, first, the general practi- 
Dner, who on his own initiative decided 
i become a specialist and who has received 
adequate training through short courses, 
cond, the hospital resident who has had 
om one to two years of training in a hos- 
tal more or less equipped for such train- 
p- and lastly, the Fellow who has had 
iree years of supervised work in an msti- 
ition especially adapted for such training 
s a result many poorly trained special- 


ists” have been produced For some time 
there has been a concerted effort on the 
part of organized medicine, and of the gen- 
eral pubhc, to establish standards to which 
any physician specializing m any branch 
of medicine should conform 

In some States plans were made to es- 
tablish licensing boards for the examination 
of specialists similar to the State licensing 
boards m general medicine It is the feel- 
ing of organized medicine that this is not 
the answer to the problem It may well be 
the function of the State to determine 
whether or not a physician may safely 
practise the “healing art” within its bor- 
ders, but it is not its function to determine 
whether or not he possesses the special 
qualifications required of a specialist 
This function belongs in the hands of his 
fellow-physicians To prevent the growth 
of this movement on the part of the State, 
and to establish standards to which all 
specialists should conform, examining 
boards m the various specialties were es- 
tablished The personnel of these boards 
is selected from the national societies repre- 
senting the specialty, and the board re- 
ceives its authority through the Council on 
Medical Education and Hospitals of the 
American Medical Association Uniform 
standards throughout the various special 
fields, including certain requirements as 
to previous training before a candidate 
is accepted for examination, have been 
adopted A successful candidate is given 
a certificate stating that the Board recog- 
nizes him as a specialist in his chosen field 
The examination is not obligatory A 
physician not holding a certificate is not 
prevented from practising m the special- 
ties He is not, however, listed as a spe- 
cialist m the Directory of the American 
Medical Association, and his promotion in 
hospitals and universities is regulated to 
some extent Furthermore, those candi- 
dates receiving certificates comprise a list 
from which physicians or patients seeking 
a specialist may choose 
The establishment of such examining 
boards has made it necessary to develop 
more uniform and definite methods of 
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training physicians in the various special- 
ties If these boards are to demand certain 
standards of training and education before 
an applicant may be accepted for examina- 
tion, they must, in turn, supply the facili- 
ties by which candidates m sufficient num- 
bers to meet the demand m the various 
cities and towns may receive such training 
The American Medical Association hsts 
1,522 physicians m the United States as 
specializing m radiology, and probably 
there are as many more unlisted The 
American Board of Radiology has received 
applications from 1,139 physicians, and has 
issued certificates to 849 radiologists 1 It 
is safe to assume that there are at least 
3,000 physicians practising radiology" m 
the United States at the present time 
The life expectancy at the age of 30 years, 
when most candidates begin their work in a 
special field, is estimated at 35 years, 
which comcides with the usual retirement 
age of 65 This seems to place the maxi- 
mum years of active practice in a specialty" 
at between 30 and 35 y r ears The annual 
death rate of the adult population of the 
United States for all ages above 19 years is 
15 7 per 1,000 To mamtam the present 
number of physicians listed as practising 
radiology as a specialty it is, therefore, 
necessary to bring into the field annually 
at least 70 new men If the number of men 
practising radiology is placed at 3,000, 
which is more probable, the number of 
men available each year should be doubled 
1 his number would not take care of any in- 
crease in demand, nor of any vacancies 
created by" men who for various reasons 
lcai e the specialty" 

In the “Journal of the American Medical 
Association,” Aug 29, 1936, Vol 107, 
there is a list of hospitals m the United 
States approved by the Council on Medical 
Education and Hospitals of the American 
Medical Association for residencies m the 
specialties Fifti -three approied hospi- 
tals offer residencies in radiology" It is 
probable that this estimate is large rather 
than small If we accept the statement 

1 June uni 


that there are 53 hospitals in the United 
States offering satisfactory residencies in 
radiology, and assume that the course of 
training is at least two years, also that the 
average hospital can accommodate two 
residents, the possible number of new radi- 
ologists available annually would not be 
over 53 If the course of residency is 
raised to three years, as has been suggested, 
this number yvould be materially reduced 

From the figures just quoted it is obvious 
that the facilities for training radiologists 
are already inadequate, and that any rais- 
ing of standards must, therefore, be ac- 
companied by increased facilities for the 
tr aini ng of candidates Any plan which is 
adopted must utilize to the fullest the pres- 
ent teaching facilities as well as any new 
fields which may become available Also, 
it should offer opportunity for additional 
training to the younger men already spe- 
cializing m radiology, who are not able to 
meet the requirements of the examining 
boards Since success in a specialty, par- 
ticularly in radiology, is definitely depend- 
ent upon constant study and the acquir- 
ing of new knoyvledge, the plan should 
recognize this fact by" offermg “refresher 
courses” at the great medical centers for 
those specialists located m the smaller 
towns where advanced information is not 
easily" available 

From this review of past and present 
methods of teaching m radiology, the 
problem can be visualized and certain 
recommendations as to future methods of 
teaching may be made We should mam- 
tam at least three thousand properly 
trained specialists m radiology m the 
United States Any smaller number will 
be insufficient to meet the public need, and 
as a result inadequately trained men will 
take this opportunity to estabhsh them- 
selves in the specialty" At least two types 
of men are necessary, each possibly requir- 
ing somewhat different training First, 
there is that great group of roentgenolo- 
gists who carry" on the bulk of the routine 
work m our smaller hospitals and m private 
practice Second, there are those men, 
leaders in our specialty, who are to do the 
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teaching and research work The latter 
are usually located m the large teaching 
centers and their number is much smaller 
than that of the first group 

The demand for teaching, therefore, 
naturally divides itself into three groups 
first, the so-called "refresher courses” for 
those men already in the field, second, 
opportunity for adequate training of the 
men who are to do the routine work of the 
specialty, and third, the development of 
such courses as will attract to this specialty 
some of the best minds among the younger 
generation in medicine, and will afford 
them ample opportunity to develop as 
teachers and investigators in their chosen 
field 


We should recognize m the considera- 
tion of our problem certain principles in 
teaching which have come down to us 
from the past First, there is the didactic 
method of instruction — the direct trans- 
mission of knowledge from teacher to pupil 
The pupil asks a question and the teacher 
answers it, either directly or by means of 
lectures This is the method adopted to a 
large extent m our public schools and is 
most successful in the teaching of children 
It is natural for children to ask questions 
and to expect a positive answer This 
method has also been successfully used in 


the preparation of large numbers of men 
to meet certain definite requirements 
The student is equipped with facts which 
allow him to accomplish a given task He 
is not, however, prepared for the acquisi- 
tion of knowledge on his own initiative, 
and if the didactic method is earned too 
far it may actually hmder his development 
The second method of teaching is by ex- 
perimentation and discussion This may 
well be called the "adult method ” There 
is a tune in the life of every' boy when he 
ceases to be satisfied with having his ques- 
tions answered by an instructor, when he 
orders or insists upon finding out these 
for himself When this age is 
reached the didactic method of instruction 
is no longer helpful If the student is to 
reach his highest development, he must be 
r _ to investigate for 


himself under supervision This age prob- 
ably varies considerably with the individ- 
ual, but it is safe to assume that between 
the ages of 25 and 30, when most men be- 
gin their studies m the specialties, they 
have passed the time when methods of in- 
struction adapted to childhood teaching 
should be used, and are ready for one which 
puts them more or less on their own ini- 
tiative The method of choice should be 
one which teaches them to think correctly 
and to master each problem as it arises by 
individual study and experimentation 
Most thinking men agree that to build 
on the acquired knowledge of the past is 
better than to attempt revolution Older 
methods should be improved, the good re- 
tained and the bad discarded , they should 
not be replaced by new, untried systems 
A proper course of instruction to meet 
our requirements should, I believe, be 
based upon the hospital residency rather 
than upon the so-called "post-graduate 
medical school " The candidate should be 
selected by the hospital for the position of 
resident before he is allowed to matriculate 
at the university In no other way will the 
most important part of our program be 
earned out, namely, the selection of the 
candidate and the certainty that he will re- 
ceive the required training m the clinical 
aspects of the specialty Advanced train- 
ing m the fundamental sciences, examina- 
tions, and the writing of a thesis leading to 
a degree may well be the function of the 
university, but these things are secondary 
to the careful selection of the candidates 
themselves and their training in the clinic 
The Executive Committee of the Massa- 
chusetts General Hospital appointed a 
sub-committee to arrange a program of in- 
struction for residents in the specialties to 
meet the requirements of the examining 
boards This committee met on Oct 29, 
1936, at which tune the recommendations 
of the Advisory Board on Medical Special- 
ties, as pubhshed by their secretary, were 
discussed It was generally agreed that the 
various departments at this hospital should 
conform, as nearly as possible, with these 
recommendations Each department head 
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was instructed to prepare a plan for his 
own particular department which, in his 
opinion, would be satisfactory to meet the 
requirements 

After reviewing the material submitted 
by the various heads of departments and 
discussing the problem with teachers in 
other universities, as well as at Harvard, 
it was agreed that a course of instruction 
for specialists to meet the requirements of 
the examining boards should be based on 
our present method of teaching, namely, 
the hospital residency, rather than the es- 
tablishment of a school for post-graduate 
teaching, and the following program was 
suggested 

“The course for residents at this hospital 
should be for one or more years as at present 
The appointment, to be made annually, should 
preferably consist of a junior and a senior year, 
to which should be added one year as graduate 
assistant, house officer, or research fellow The 
appointment as graduate assistant should pref- 
erably come before the residency, that of re- 
search fellow should preferably come after the 
residency 

“The graduate assistant would live outside 
the hospital, receiving no compensation Dur- 
ing the year he should take the basic sciences 
prescribed, and to tins should be added a cer- 
tain amount of work in the department of the 
hospital to which he is assigned It might also 
be arranged to accept men as residents who 
have had this course in another institution, or 
who had served one year as house officer m the 
same department. Men selected for graduate 
assistants would naturally be those who, after 
completing their general internship, had had 
some additional work either in private practice 
or m the specialty 

‘ The work of the resident would be practi- 
cally the same as at present, with the possible 
addition of special courses to complete his work 
in the basic sciences 

' The work of the research fellow Mould be a 
continuation of the work as resident A re- 
search fellow would live outside the hospital 
and rcecnc a maintenance salary, preferably 
from an endowment fund especially for such 
scholars It is also jxissiblc that he be gi\en a 
teaching position in the medical school with a 
small salan or that he receii e a small salary 
from the hospital During this period of scrv - 
ice lie would act as assistant in the department 
to which he was assigned and earn,' on some 
form of nnestigatnc work He should be 
gn en sufficient free time to take courses m the 


basic sciences necessary to complete his work 
These fellows would naturally be selected from 
the residents, but could be transferred from 
other institutions They should be urged to 
prepare a thesis and to appear before an exam- 
ining board for a master’s degree 

“A plan such as this has several advantages 
First, it does not interfere, materially, with our 
present plan, which has been satisfactory m the 
past Second, it is flexible Third, it provides 
for the two classes of physicians who are likely 
to apply for such training, namely, the man 
who after completing his internship enters pri- 
vate practice, and later decides to take up a 
specialty^, and the man who intends to enter a 
specialty from the start and who wants to pre- 
pare himself to become a leader in his field ” 

Columbia University has also estab- 
lished a program of graduate medical 
education from which I quote 

‘ Proper training for a specialty includes 
three major phases The first is a sound basic 
medical education, including a hospital intern- 
ship, which is now regarded as part of that 
preparation The second is advanced training 
in those medical sciences which are concerned 
particularly with the limited field of the spe- 
cialty The thud phase is a long active clinical 
ex-penence as a resident in a hospital equipped 
and staffed to provide graded responsibilities 
under the supervision of experts in the field of 
medicine selected ” 

They further state that 

“after full consideration of the great importance 
to the medical profession, the hospital, and the 
pubhc, of establishing graduate medical educa- 
tion at a high university level, the trustees of 
the university' have created a higher degree to 
identify the individuals who obtain that recog- 
nition Only residents holding an appointment 
in one of the affiliated hospitals are eligible for 
registration for the degree Such residents are 
appointed by the hospital on the nomination of 
its own staff, as in the past. Those with proper 
qualifications who wish to register for the de- 
gree and are on a service approved by the uni- 
versity for the purpose may do so on the rec- 
ommendation of the executive office of the de- 
partment concerned Each candidate will be 
expected to spend a part of his residency', or a 
period preceding it, in the medical sciences, 
present a program of scientific studies, wnte 
an acceptable thesis , and present himself for an 
examination in the field of study' elected ” 

This plan, as in the one I have just out- 
lined, permits the hospital to select the 
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teaching and research work The latter 
are usually located m the large teaching 
centers and their number is much smaller 
than that of the first group 

The demand for teaching, therefore, 
naturally divides itself into three groups 
first, the so-called “refresher courses” for 
those men already in the field, second, 
opportunity for adequate training of the 
men who are to do the routine work of the 
specialty, and third, the development of 
such courses as will attract to this specialty 
some of the best minds among the younger 
generation m medicine, and will afford 
them ample opportunity to develop as 
teachers and investigators in their chosen 
field 

We should recognize m the considera- 
tion of our problem certain principles m 
teaching which have come down to us 
from the past First, there is the didactic 
method of instruction — the direct trans- 
mission of knowledge from teacher to pupil 
The pupil asks a question and the teacher 
answers it, either directly or by means of 
lectures This is the method adopted to a 
large extent in our public schools and is 
most successful in the teaching of children 
It is natural for children to ask questions 
and to expect a positive answer This 
method has also been successfully used in 


the preparation of large numbers of men 
to meet certain definite requirements 
The student is equipped with facts which 
allow him to accomplish a given task He 
is not, however, prepared for the acquisi- 
tion of knowledge on his own initiative, 
and if the didactic method is earned too 
far it may actually hinder his development 
The second method of teaching is by ex- 


perimentation and discussion This may 
well be called the “adult method ” There 
is a tune in the life of every boy when he 
ceases to be satisfied with having his ques- 
tions answered by an instructor, when he 
prefers or insists upon finding out these 
fbjmrs for himself When this age is 
reached the didactic method of instruction 
is no longer helpful If the student is to 
reach his highest development, he must be 
given an opportunity to investigate for 


himself under supervision This age prob- 
ably vanes considerably with the individ- 
ual, but it is safe to assume that between 
the ages of 25 and 30, when most men be- 
gin then studies in the specialties, they 
have passed the time when methods of in- 
struction adapted to childhood teaching 
should be used, and are ready for one which 
puts them more or less on then own ini- 
tiative The method of choice should be 
one which teaches them to think correctly 
and to master each problem as it arises by 
individual study and experimentation 
Most thinking men agree that to build 
on the acquired knowledge of the past is 
better than to attempt revolution Older 
methods should be improved, the good re- 
tained and the bad discarded , they should 
not be replaced by new, untried systems 
A proper course of instruction to meet 
our requirements should, I believe, be 
based upon the hospital residency rather 
than upon the so-called “post-graduate 
medical school ” The candidate should be 
selected by the hospital for the position of 
resident before he is allowed to matriculate 
at the urtiversity In no other way will the 
most important part of our program be 
earned out, namely, the selection of the 
candidate and the certainty that he will re- 
ceive the requned training m the clinical 
aspects of the specialty Advanced train- 
ing m the fundamental sciences, examina- 
tions, and the writing of a thesis leading to 
a degree may well be the function of the 
university, but these things are secondary 
to the careful selection of the candidates 
themselves and their training in the clnnc. 
The Executive Committee of the Massa- 
chusetts General Hospital appointed a 
sub-committee to arrange a program of in- 
struction for residents m the specialties to 
meet the requirements of the examining 
boards This committee met on Oct 29, 
1936, at which time the recommendations 
of the Advisory Board on Medical Special- 
ties, as published by their secretary, were 
discussed It was generally agreed that the 
various departments at this hospital should 
conform, as nearly as possible, with these 
recommendations Each department head 
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younger generation of physicians and to 
offer them opportunities for prolonged 
training and research under the most favor- 
able conditions We have an abundance of 
clinical material which is rapidly being or- 
ganized for teaching Our greatest need is 
endowed university fellowships to the end 
that our present residencies may be sup- 


plemented by courses in the basic sciences 
leading to a master’s degree 
Much progress has already been made, 
and I am sure that a satisfactory program 
will soon be completed The future of 
radiology was never more promising than 
at the present time 
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candidate and to supply hint with clinical may accept a residency in a hospital offer- 
experience The university supervises his mg a two-year course as resident This 
instruction in the basic sciences and per- may be followed by a residency of a shorter 
mits him to try for a master’s degree if he period in another hospital, preferably one 
so desires If such a plan were generally which offers special training in some branch 
adopted, our problem would be relatively of radiology, during which tune he may 
simple It would be necessary only to take the basic science courses in an affili- 
add to our present system of residents, a ated university, or, after completing a 
certain number of endowed university certain period as hospital resident, he may 
fellowships so that no man of ability would associate himself with a radiologist in pn- 
be unable to complete his training because vate practice as an assistant, during which 
of lack of funds time he mil recave additional clinical 

It would not be necessary for the stu- training and take courses in the basic 
dent to recave all of his clinical instruction saences In this way it would even be pos- 
at one hospital There are many hospitals sible for him to accumulate a sufficient 


m this country where splendid training m 
certain branches of radiology may be ob- 
tained, but m which a complete course in 
the subject -would not be available This 
is particularly true of the highly speaahzed 
hospitals A candidate while serving an 
internship in this type of hospital might ac- 
cumulate credit m the basic sciences at an 
affiliated university It is not necessary 
that clinical experience be obtained in 
hospitals only Time spent as an assistant 


number of credits which, with the presen- 
tation of a thesis, would justify the award- 
ing of a master’s degree by a university 
Whatever the plan adopted, the details 
should be worked out by the individual 
hospitals and universities Broad pnn- 
ciples only should be laid down by the ex- 
amining board It is of the greatest im- 
portance that the plan shall permit of the 
framing of a sufficient number of men to 
meet the demands of the community, that 


in private practice with some of our leading 
radiologists might well be of equal or 
greater value to similar time spent as a 
hospital resident The examining boards 
in the specialties should not be too specific 
m stating the requirements for examination 
by the boards More responsibility should 
be placed upon the student, and he should 
be allowed to acquire credit from all recog- 
nized sources The procedure for the train- 


ing of the candidate for specialization in 
radiology might well be as follows af- 
ter graduation from a “Class A” medical 
school he should have at least one year’s 
internship in a recognized hospital This 
should preferably include both medicine 
and surgery He should then apply for a 
residency in radiology m a well equipped 
tea chin g hospital If his personality and 
qualifications are of the best, he may hope 
to obtain a residency m an institution 
which offers a three-year course including 
a fellowship covering the basic sciences 
and leadmg to a university deg 5 " 6 ® If he 153 
unable to obtain such an appointment, he 


it shall utilize to the greatest extent our 
present facilities for teaching, and that the 
selection of candidates shall be adequately 
supervised Any plan which does not rec- 
ognize these general principles will defeat 
itself It is my firm belief that much of our 
present trouble is due to the presence m 
radiolog} r of poorly selected, inadequately 
framed men 

When we, as radiologists, include in our 
ranks a fair percentage of the great lead- 
ers in medicine, we will have no further 
difficulty with hospital boards and the 
general medical profession Radiologists 
have, in the past, contributed much to our 
general knowledge of the diagnosis and 
treatment of disease, but this progress has 
been made by a relatively small group, and 
many of the great advances in our specialty- 
have been made by other than radiolo- 
gists 

If we are to take our proper place among 
the leaders m the advancement of medical 
science, it is necessary to attract to our 
specialty some of the best minds in the 
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shadow of the organ We may, m this 
way, recognize abscesses, cysts, metastatic 
areas, and cirrhosis, by alterations from 
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served for a period of six years still showed 
no evidence of the regenerative type of 
pernicious anemia, nor any bone malig- 



Fig 1 


the normal appearance of the shadows 
Observation on a patient who retams tho- 
rium for a long period show s, e\ en in normal 
subjects, a granular appearance m the 
liver and spleen shadow due to absorption 
and re-absorption of the thorium Its 
transmission to the regional hepatic and 
other intra-abdonnnal glands may be ob- 
served This redistribution of the thorium 
suggests that its absorption is not a stable 
process 

Thorotrast (Heyden) is the commercial 
name for the colloidal thorium introduced 
as an opaque substance for the visualiza- 
tion of the reticulo endothelial system 
Its merits are so well known and so well es- 
tablished by recent experimental and clini- 
cal work, that an\ r listing of its ad\ antages 
now would be superfluous Still unan- 
swered, liowei er, is the question of its po- 
tentialities as a hazard to the hematopoi- 
etic centers arising from late radio-aetn lty, 
because of poor elimination of the thorium 
\\ e do know , how e\ er, that patients ob- 


nancy This has been reported by Martland 
(3) m his study of luminous dial workers 
Dosages now r employed in cluneal ivork 
have been reduced to a minimum For 
visualization of the liver and spleen, from 
25 to 40 c c are used We are, at present, 
chiefly concerned wnth the introduction of 
e\ en smaller amounts of thorotrast for the 
localization of disease For this purpose we 
are using from 2 to 15 c c The minimum 
dose (from 25 to 40 c c ) needed for the 
r isualization of the liver and spleen 
amounts to about 0 45 to 0 72 microgram 
of radio-active material, as computed by 
Taft (4) This should be used only in elderly 
patients, and then only when malignancy 
or other serious disease is present Smaller 
doses of thorium (from 2 to 15 c c ) may be 
used without hesitation m any case w arrant- 
mg its administration for diagnostic pur- 
poses, when other methods ha\ e faded This 
dosage (from 2 to 15 c c ) amounts to only 
0 036 to 0 27 microgram of radio-active 
material The peritoneum, pleura, nenes, 
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FURTHER EXPERIMENTAL DATA IN BONE TRAUMA AND INFECTION 

Bv RAPHAEL POMERANZ, M T> , Newark, N J 


==pHE retention and localization of col- 
loids injected into the blood stream 
are determined by factors similar to 
those which condition the localization of 
blood-borne diseases These factors are, ac- 
cording to Burrows (1) (1) Abnormal per- 
meability of the nails of the small blood 
vessels, (2) forces capable of transmitting 
the noxious agents through the endothelial 
cytoplasm, and (3) retention of noxious 
agents m the tissues under the influence of 
inflammation An electro-negative foreign 
substance, whether in colloidal form or not, 
will be remo\ ed from the blood stream by 
the reticulo-endothehal system, and its 
cells m the liver spleen, bone matron , and 
other organs This process of permeation — 
or “diapiresis” as Burrows (1) calls it — will 
be further modified by other conditions, 
such as inflammation, concentration of hy- 
drogen ions m the blood or extravascular 
tissues, conductivity of cells, ischemia, 
congestion, general shock, or body antigen 
reaction 

The present discussion mil be limited to 
the use of colloidal thorium as the agent 
capable of visualizing reticulo-endothehal 
tissues, and to the value of this process m 
the localization of some diseases, with spe- 
cial reference to trauma and inflammation 
of bone 

Aschoff (2) introduced the term “reticulo- 
endothehal system” to describe a group of 
cells of mesenchymal origin, characterized 
by two common properties— phagocytosis 
and vital staining These cells line the 
blood and lymph sinuses and are found 
chiefly m the liver, spleen, bone marrow, 
and lymph nodes, and to a lesser extent m 
the adrenals, hypophysis, and lungs The 
distribution of these special cells is wide in 
area and diversified in form Spleen and 

/"presented before the Fifth International Congress 
of Radiology m Chicago Sept 13-1/ 


liver contain the largest amount, followed, 
m order, by the bone marrow, lymph nodes, 
omentum, serous caiabes lungs, supra- 
renal capsules, and pituitary' body The 
principal functions of these cells are phago- 
cytosis, storage, and formation of anti- 
bodies, and the destruction of blood cells 
However, these tissues also play a r6le in 
the defense mechanism of the body by pro- 
moting the elimination of bacterial tovins, 
cell products, and other poisons intro 
duced into the blood stream The reac- 
tion of the reticulo-endothehal system to 
disease is manifold In acute infection the 
response is temporary phagocytic hyper 
plasia or the formation of antibodies In 
some chronic infections, it produces a new 
type of cell from the histiocytes, forming 
granulation tissue Tins occurs m tuber- 
culosis, Hodgkin's disease, and the granu- 
lomas In other chrome diseases, it re 
sponds with abnormal hyperplasia and ex 
cessive storage capacity as, for example, in 
Niemann- Pick’s disease, or in the Schuller- 
Christian syndrome 

The roentgen visualization of an organ 
by means of thorium depends on the num- 
ber and behavior of its reticulo-endothehal 
cells This visualization may be accom- 
plished by two methods — saturation and 
selective infiltration The saturation of an 
organ with thorium may be partial or com- 
plete Spleen and liver, for example, con- 
taining large numbers of reticulo-endothe- 
hal cells, will retain the bulk of the in- 
jected thonum — the spleen, as a rule, hold- 
ing relatively more than the liver By 
visualization in this manner, we can define 
the size, shape, and position of the organ 
Any pathologic change which will destroy 
or replace parts of the liver or spleen, and 
thus destroy or replace parts of the reticulo- 
endothehal cell system, will be seen as a 
translucency in the otherwise homogeneous 
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Tig 3 See caption under T igure 2 

stuns of bone bt ultra \ enous or mtrapen- experimental work 

tomal injections of small amounts of A number of rabbits of about the same 
thorium For this purpose the following age, each weighing between three and four 
experiments were performed pounds were used H along traumatized 



664 


RADIOLOGY 


the tibia or femur or both, we injected 2 
c e of thorotrast, either intravenously or 
mtrapentoneally, into each animal In 
some of the rabbits, we subsequently m- 


dition, a^ periosteal eloudmg which was 
noted 1 15 hours after the injection At no 
time, however, could the cortical wave den 
sity described by Solotuchm (5) be found 



Fig 4 Cross section of tibia (magnification 15 times) Note the large amount of 
thorium granules m the active fibroblasts of connective tissue forming the soft callus, 
less m the osteoid tissue and bone marrow, and none in the solid bone 


troduced, locally or intravenously, 0 5 
cubic centimeter of a 100 mi suspension of 
Staphylococcus aureus The trauma was 
either shght (consisting of pm-pomt pene- 
tration of the bone), or extensive, the lat- 
ter took the form of comminuted fractures 
of the tibia or femur 

EXPERIMENT NO 1 

Rabbits No 1 and No 5 — By means of a 
very fine needle, several pin-point punc- 
tures were made in the tibia and femur 
Two days later, we injected 2 c c of thoro- 
trast intravenously Serial radiographic 
examinations were made covering the pe- 
riod between the day before the trauma 
and the autopsy, which was performed 150 
hours after the injection of the thorium 

Roentgena graphic Findings — The small 
pm-pomt bone lesions showed progressively 
diminish ed clarity over the point of trauma 
About 72 hours after the injection of tho- 
rium, a shght haze appeared over the point 
of the lesion Rabbit No 1 showed, m ad- 


Microscopic Findings — On the healthy 
side, the thorium granules were uni- 
formly distributed within the reticulo- 
endothelial cells On the injured side, the 
thorium had accumulated in those reticulo- 
endothelial ceils which were found massed 
near the point of the trauma (Fig 1) 

EXPERIMENT NO 2 

Rabbit No 2 — The injury consisted of 
comminuted fractures of the femur and 
tibia Following this trauma, 2 c c of 
thorotrast were injected mtrapentoneally 
The extremities and chest were then sen- 
ally x-rayed until autopsy, which was 
performed 17 days after the injection of the 
opaque medium 

Roentgenographic Findings (Figs 2 and 
3) — X-ray examination disclosed multiple 
fractures of the femur and tibia In the 
course of the formation of callus, greater 
density developed at the point of fractures 
earlier than might have been expected At 
this time, the soft tissues were of unusually 
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Fig 5 Fig 6 

Fig 5 (Upper) Thorium in active fibroblasts (Lower) (A) solid bone (5) cartilage Neither contains 
any thorium Note some thorium granules m the osteoid tissue (Magnification 150 times ) 

Fig 6 Shows the same distribution of thorium as Figure 5 (Magnification 350 times ) 


granular consistency This was due to the 
clumps of thorium found on histologic ex- 
amination 

Microscopic Findings { Figs 4, 5, and 6) — 
Solid bony callus firmly united most of the 
fragments of the femur In the bone mar- 
row, large clumps of thonum were dis- 
tributed irregularly within the medullar}' 
canty, chiefly near the fibrous parts of the 
new formed tissues Wherever the new 
bone w r as firm, the amount of thonum was 
small 

EXPERIMENT NO 1 

Rabbil No 3 — The trauma consisted of 
a pm-pomt lesion combined with a linear, 
cortical, longitudinal fracture at the lower 
third of the nght tibia Following this in- 
jur} , 0 5 c c of 100 mi suspension of 
Staplnlococcus aureus was introduced lo- 
cilh 1 went} -four hours later, 2 c c of 


thorotrast was mjected intravenously and, 
in addition, a gram of silica was mjected 
mtrapentoneally Senal x-ray films were 
taken until the autopsy, on the ninth day 
after the trauma 

Radiographic Findings (Fig 7) — The 
onginal pm-pomt lesion became hazy and 
was not sharply defined Five days after 
the injection of thonum, a penosteal reac- 
tion was noted which persisted until the 
last examination, just pnor to the autopsy 

Microscopic Findings — About the pin- 
point lesion, the distnbution of thonum in 
the bone marrow r was analogous to that 
previously described At the pomt of visu- 
alized penosteal reaction, a linear accumu- 
lation of thorium was seen In this rabbit, 
a bronchopneumomc focal lesion developed 
in the lungs Under high power, a number 
of very fine thonum granules were seen in 
the phagocytes (Fig S) 


660 


RADIOLOGY 




Tig 7 Serial radiographic follow up of Experiment No 3 


EXPERIMENT NO 4 

Rabbit No 4 — The trauma consisted of a 
pin-pomt lesion of the tibia Two days 
later, 0 5 c c of 100 mi suspension of bac- 
teria was injected intravenously and 2 c c 
of thorotrast was administered mtrapen- 
toneally Radiographic and microscopic 
findings were similar to those described in 
Experiment No 1 

COMMENT 

The microscopic findings in these experi- 
ments reveal that the thorium particles are 
evenly distributed m the uninjured ex- 
tremity On the other hand, the particles 
accumulated in large amount at the point 
of the lesion on the injured side This was 


most clearly demonstrated m rabbit No 2 
(Experiment No 2) in which the fractures 
were extensive The distribution of tho 
num in the cells during the stage of callus 
formation is of particular interest One 
can see a large number of thorium granules 
accumulated m an irregular manner in the 
active fibroblasts and histiocytes chiefly 
around the small capillaries and m the 
periosteum of the injured area In cases in 
which the bone is intact, the periosteum 
shows practically no thorium The corre- 
sponding area of bone marrow shows a 
rather uniform distribution of the thorium 
On the site of the injury, the amount of 
thontim is almost three or four times as 
great The newly formed cartilaginous 
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tissue shows practically no thorium 
Whenever osteoid tissue is formed, thor- 
ium rapidly diminishes in amount The 
osteoblasts show no evidence of thorium 
whatsoever Occasionally some thorium 
granules in the newly formed bone can be 
seen As a whole, however, most of the 
thorium has disappeared It appears as if 
the bulk of the thorium has been taken up 
agam by the new capillaries and earned 
away to other places 

It is obvious the smaller the lesion, the 
less the reaction, the fewer the accumulated 
reticulo-endothelial cells, and, therefore, 
the relatively less thorium At no time was 
an effect on the general health of the rab- 
bits observed The bulk of the thorium 
was retained in the liver and spleen in each 
case In rabbit No 3 , an infectious focus of 
infiltration was produced with the help of 
bacteria In this instance many phago- 
cytes were noted, but no significant 
amounts of thorium were associated with 
these cells This may be explained by the 
following hypothesis before the focus de- 
veloped, all the thorium had already been 
absorbed by the reticulo-endothelial cells 
of the other organs, so that very little of it 
filtered through from the blood stream in- 
to the lung lesion Further experimental 
study of inflammatory lung lesions is, 
therefore, needed and would be of great 
theoretical value 

Roentgenographic findings in all our ex- 
periments show lack of clearness and in- 
creased density of the injured area sooner 
than otherwise expected, usually 72 hours 
after the injection Occasional periosteal 
clouding and even early periosteal apposi- 
tion can be noted which apparently are 
due to local deposits of thorium In our 
experiments u e u ere unable to produce the 
\\a\ e-like density described by Solotuchm, 
■which may be attributed to change m our 
technic, the site of the injection and the 
interval of the x-ray examination were dif- 
ferent from his experiments 

SUMMAR\ AND CONCLUSIONS 

1 Colloidal thorium is an excellent me- 
dium for the experimental visualization 



Fig 8 Thonum granules in phagocytes of an 
artificially produced focal bronchopneumomc 
lesion ( Upper shows low power, lower shows 
high power magnification ) 

and study of the reticulo-endothelial sys- 
tem in health and disease 

2 Its clinical use in human adults 
should be restricted to those cases in which 
its lifelong retention is not hazardous, e g 
in malignancies, leukemia, and similar 
conditions 

3 When used m this manner, it should 
be critically evaluated by the microscopic 
study of tissues obtained at autopsy m a 
large senes of cases collected over a penod 
of years 

4 Animal expenmental work with small 
doses of thonum for the visualization of 
small infectious bone lesions is valuable for 
the study of reticulo-endothelial cells under 
the influence of inflammation 

5 Judgment as to the clinical use of 
such doses m human beings must be with- 
held until more extensive expenmental data 
are secured In the mtraienous use of 
thonum, one should heed the warning of 
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Martland (3) and other investigators, not to 
increase the radio-activity of the human 
body because of the danger of late induc- 
tion of bone malignancies The elapsed 
time of seven years is insufficient as a crite- 
rion of its safety 

In conclusion, I wish to thank Dr H S 
Martland for his kind help in preparation 
of the photomicrographs I also wish to 
express my appreciation to I R Asen, 
chemist, and his co-uorker, for their able 
assistance, as \\ ell as to the Heyden Chemi- 
cal Co for the supply of thorotrast used m 
these experiments 


REFERENCES 

(1) Burrows H Some Factors m the Locahza 
Iron of Disease m the Body, Wood 1932 

(2) Aschoff, L Lectures on Pathology 1924 

(3) Martland, H S Occupational Poisoning 
in Manufacture of Luminous Watch Dials Jour 
Am Med Assn , Feb 9, 1929, 92, 466, Feb 10 1929 
92, 552 

Idem The Occurrence of Malignancy in 
Radio-acti\e Persons Am Jour Cancer October 
1931 15,2435-2516 

Idem The Danger of Increasing the Normal 
Radio activity of the Human Body E Libman An 
mi Yols , October 1932 2, 7S1-791 

(4) Taft R B Determination of the Gamma 
ray Activity of Thorotrast in Living Patients Pre 
lmi Report American Roentgen Ray Society meet 
ing September 193b Clcteland Ohio 

(5) Sedgcmdse G A , and Solotuchd. A S 
fiber Rontgcndiagnostik entziindlicher Herde lm 
Knochengeivcbe imttels germger Thorotrast” — Dosen 
Fortsehr a d Gcb d Rdntgenstrahlen, December, 
1934 50, 550-502 


measurement OF ROENTGEN-RAY 
THE EFFECT OF RADIATION 


DOSAGE BY DETERMINING 
ON CHROMOSOMES 


By ALFRED MARSHAK, Ph D , Laboratory 
J CRAMER HUDSON, Ph D , Collis P 


of Pathology, N E Deaconess Hospital and 
Huntington Memorial Hospital, Boston 


m m f HILE the generally accepted 
W%f method of measuring roentgen-ray 
W W dosage is by means of ionization 
chambers, the use of biological test objects 
also is of considerable importance since the 
radiologist is primarily interested in the 
biological effects of radiation However, 
if the desired relationship between the bio- 
logical uni t of effect and the roentgen is to 
be known, it is necessary that the biological 
response used be independent of wave 
length within the range of wave lengths 
used or that the function relating response 
and wave length be known for every dose 
Obviously for radiation generated at volt- 
ages in the neighborhood of 1,000 kv the 
necessary conditions cannot be fulfilled at 
present, since there is no accepted method 
of measuring dosage in roentgens at these 
high voltages Consequently it is desirable 
that the biological response studied be one 
which is fundamental to all organisms, since 
only under such circumstances can experi- 
mental results obtained with one organism 
be used as a basis of prediction of effects m 
others It is particularly significant if the 
response can be related to one type of reac- 
tion which is desired in the treatment of 
neoplastic disease Chromosome division 
is a process which has been shown to have 
quantitatively similar characteristics m all 
the different plant menstematic tissues and 
mammalian tumors studied thus far (28) 
Therefore the production of chromosome 


abnormalities should serve as a suitable 
means of quantitative dosage measure- 
ment Several other biological objects and 
processes have been studied by various in 
vestigators and some of these will be men- 
tioned briefly after the presentation of the 
data 

PROCEDURE 

Three different qualities of radiation 
were used in the present experimental work, 
the first generated at 120 kv , the second at 
ISO kv , and the third at 400 kv The 
first two were generated by a Westinghouse 
quadrocondev machine, using a tungsten 
tube with a large thin target The third 
type of radiation was generated by a Gen- 
eral Electric 400 kv machine, usmg an oil- 
cooled roentgen-ray tube Both these 
machines are installed m the Palmer 
Memorial Hospital, Boston 

The conditions of operation of the ma- 
chines are shown in the accompanying 
Table I 

All voltages are measured by means of a 
spark gap The filter m the case of the 
400 kv machine includes the estimated 
equivalent copper filter in the tube itself 
The intensity m roentgens per mmute was 
measured by means of a Victoreen con- 
denser type r-meter This meter has been 
calibrated several times against a standard 
parallel plate air chamber set np perma- 
nently for calibration purposes in the Colhs 


TABLE i 


Kilovolts 

1 

Current 

niter 

Treatment 

Distance 

1 

Intensity, 

r/min 

Half Value 
Lajcr 

' 

1 

120 j 

S uia 

o mm celluloid 


IS 8 

4 9 mm Al 

ISO 

i S inn 

0 5 mm Cu 5 mm celluloid 


IS I ! 

I 0 mm Cu 

•100 

i 1 nn 

1 

o mm Cu 0 0 mm Sn 1 mm A1 


21 5 

5 0 mm Cu 


6G9 
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P Huntington Memorial Hospital, Boston 
At no tune did the r-meter show departures 
from the standard chamber readings of as 
much as 1 per cent 

In order to have comparable treatment 
tunes the intensity of the 400 kv radiation 
was measured and the conditions for the 
two other qualities of radiation arranged 
to give about the same intensity as that 
from the 400 kv machine This was m the 
neighborhood of 20 r per minute All in- 
tensity measurements were taken m air 
without back-scatter and since the biologi- 
cal material is relatively small and placed 
on very thin filter paper and cellophane 
the irradiation is earned out essentially in 
air without back-scatter 

The quality of the radiation in each case 
is determined by measuring the half value 
layer either in aluminum or copper In 
these experiments \ anous sheets of alumi- 
num or copper are added and the intensity 
of radiation determined after the addition 
of each sheet By plotting intensity 
against thickness of added filter the 
half value lajer may be easily deter- 
mined 

Commercial onion seeds of the vanety 
known as Ohio Yellow Globe, obtained 
from the Ferry Seed Company, were used 
throughout this experiment The seeds 
were treated with the filtrate from a suspen- 
sion of bleaching powder, Ca(C 102 )», for 
from one to two hours, raised several 
tunes m sterile distilled water and then 
allowed to soak for five or six hours in 
sterile distilled water m a Petri dish The 
seeds were then transferred to Petn dishes 
containing filter papers moistened with 
sterile distilled water and incubated at 
23 0 C for six days Seedlings with radicles 
1 0 cm or more in length were removed for 
use in the experiment, the rest returned to 
the incubator and seedlings again selected 
on the following day until the supply was 
exhausted or became mfected Smce a sin- 
gle large Petn dish will hold several hundred 
seeds, a practically continuous supply of 
seedlings was maintained in this manner 
with a small expenditure of labor This 
was very convenient smce the roentgen 


machines were available only when not in 
use for therapeutic purposes 

It is unnecessary for the purposes of this 
experiment to have the seedlings m any 
exact stage of development, but it is de 
suable to have them m a condition which 
approaches a maximum rate of mitosis in 
the root tip Seedlings with roots about 
one centimeter long or longer may be used 
up to the stage at which lateral roots ap- 
pear 

For exposure to the roentgen rays, seed- 
lings were placed between two Whatman 
No 1 filter papers of 9 cm diameter held 
between two sheets of cellophane supported 
by an ordinary wooden embroidery hoop 
with a 17 cm inside diameter The hoop 
was placed dwectly on the celluloid filter of 
the portal m exposures at ISO kv , while at 
the other two voltages the hoop was held 
by a ring stand at the requued distance from 
the target of the tube 

After irradiation the seedlings were re- 
turned to Petn dishes and incubated for 
three hours at 23° C They were then 
placed m a fixing fluid and a few hours 
later slides were prepared by a smear 
technic If it is more convenient, the 
matenal may be left m the fixative for 
several days A detailed account of the 
method of preparation of the slides will be 
presented elsewhere It is of interest here 
to note the fact that it takes little more 
tune to prepare such slides than it does to 
make blood smears 

The seedlings were exposed to a senes of 
different doses of roentgen rays, and the 
number of normal and abnormal anaphases 
in the root tips at three hours after irradia- 
tion was determined by microscopic ex- 
amination using a 10 X ocular and a 20 X 
objective Doubtful cells were examined 
with this ocular and either a 45 X objec- 
tive or a 90 X oil-immersion objective An 
abnormal anaphase is defined as one show- 
ing one or more attached or fragmented 
chromosomes In order to obtain consist- 
ent and reproducible results it is necessary 
to use only the late anaphases m which 
the distal ends of the chromosomes have 
become well separated (Care must be 
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taken to exclude telophases which can be 
distinguished by the appearance of the 
nuclear membrane and of the nuclear 
lymph and nucleolus ) In such late ana- 
phases attached chromosomes can readily 
be distinguished from those separating 
normally, while fragments will usually be 
found lying between the two groups of 
separating chromosomes m the region of 
the “metaphase plate ” The accompany- 
ing photograph (Fig 1), illustrates an at- 
tachment and a fragment 

In order to determine whether or not 
there is any significant subjective element 
entering mto the determination of the per- 
centage of unaffected cells, groups of seed- 
lings were irradiated by one of us (J C H ), 
the dose bemg unknown to the other (A 
M ) The latter then determined the dose 
from the survival curve (Fig 3) These 
values were then compared with the dose 
as measured directly For 120 kv radia- 
tion the dose from the curve was 19S r 
compared with 200 r as measured by the 
dosimeter, and for 400 kv the values were 
203 r and 200 r, respectively This close 
agreement indicates freedom of the technic 
from any appreciable subjective error 
The results of a number of counts are 
given m Table II From the data it is 
evident that there is no significant differ- 
ence m the percentage of cells which 
remain normal after treatment with equal 
roentgen doses at the three qualities 
of radiation There is an apparent excep- 
tion m experiment 141, for 400 kv radia- 
tion, in which the percentage of normal 
cells is Ion In this case, howei er, a 
fungus-infected culture was used and in 
order to ha\e sufficient healthy material 
the whole mass of seedlmgs was placed m 
the roentgen-ray field and the healthy ones 
selected after exposure and fixation Since 
such a procedure introduces an obvious 
error due to scattering, the experiment w as 
repeated using uninfected seedlings which 
were spread flat upon the filter paper in 
the usual manner and not massed The 
values obtained from tins lot, Experiment 
142, agreed well with those obtained pre- 
vioush at 120 kx and ISO kx 


There is another apparent discrepancy 
between the values of 40 r at 180 lev which 
gives 88 per cent normal, and the values at 
120 kv and 400 kv wdnch give 77 per 



Fig 1 Anaphase in Allium cepa three hours 
after receiving fifty roentgens There are a pair 
of attached chromosomes in the center, vhile at 
the left a pair are breaking (by attenuation of a 
portion of the chromosome) to leave behind a pair 
of fragments Magnification 1,690 Umes 

cent and 82 per cent, respectively Such 
a difference of about 10 per cent might be 
significant However, the values for 40 r 
at ISO kv w'ere obtained early m the course 
of these experiments when the roentgen- 
raj machine was operated only ten or 
fifteen minutes before the exposure w r as 
made Dosimeter measurements made 
afterward showed that it required half an 
hour of operation to bring the machine to 
its maximum stead} output The dose 
as calculated by time of exposure is, there- 
fore, undoubtedly higher than the actual 
number of roentgens receix ed, and the per- 
centage of unaltered cells is consequently 
higher than is to be expected from the ap- 
parent dose For this reason the differ- 
ence obsen ed here is not taken to indicate 
a difference in efficiency of different wave 
lengths, but to indicate an error in technic 
The data maj be presented graphically 
b\ plotting the percentage of normal cells 
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P Huntington Memorial Hospital, Boston 
At no tune did the r-meter show departures 
from the standard chamber readmgs of as 
much as 1 per cent 

In order to have comparable treatment 
times the intensity of the 400 kv radiation 
was measured and the conditions for the 
two other qualities of radiation arranged 
to give about the same intensity as that 
from the 400 kv machine This was m the 
neighborhood of 20 r per minute All in- 
tensity measurements were taken m air 
without back-scatter and since the biologi- 
cal material is relatively small and placed 
on very thm filter paper and cellophane, 
the irradiation is carried out essentially in 
air without back-scatter 

The quality of the radiation in each case 
is determined by measuring the half value 
layer either in aluminum or copper In 
these experiments various sheets of alumi- 
num or copper are added and the intensity 
of radiation determined after the addition 
of each sheet By plottmg intensity 
against thickness of added filter the 
half value layer may be easily deter- 
mined 

Commercial omon seeds of the variety 
known as Ohio Yellow Globe, obtamed 
from the Ferry Seed Company, were used 
throughout this experiment The seeds 
were treated with the filtrate from a suspen- 
sion of bleaching powder, Ca(C10 = ) 2 , for 
from one to two hours, rinsed several 
times m sterile distilled water and then 
allowed to soak for five or six hours m 
sterile distilled water in a Petn dish The 
seeds were then transferred to Petn dishes 
containing filter papers moistened with 
stenle distilled water and incubated at 
23 ° C for six days Seedlings with radicles 
1 0 cm or more m length were removed for 
use m the experiment, the rest returned to 
the incubator and seedlings agam selected 
on the following day until the supply was 
exhausted or became infected Since a sin- 
gle large Petn dish will hold several hundred 
seeds, a practically continuous supply of 
seedlings was maintained m this manner 
with a small expenditure of labor This 
was very convenient smce the roentgen 


machines were available only when not in 
use for therapeutic purposes 

It is unnecessary for the purposes of this 
experiment to have the seedlings in any 
exact stage of development, but it is de 
snable to have them in a condition which 
approaches a maximum rate of mitosis m 
the root tip Seedlings with roots about 
one centimeter long or longer may be used 
up to the stage at which lateral roots ap 
pear 

For exposure to the roentgen rays, seed- 
lings were placed between two Whatman 
No 1 filter papers of 9 cm diameter held 
between two sheets of cellophane supported 
by an ordinary wooden embroidery hoop 
with a 17 cm inside diameter The hoop 
was placed directly on the celluloid filter of 
the portal m exposures at 180 kv , while at 
the other two voltages the hoop was held 
by a nng stand at the required distance from 
the target of the tube 

After irradiation the seedlings were re- 
turned to Petn dishes and incubated for 
three hours at 23° C They were then 
placed m a fixing fluid and a few hours 
later shdes were prepared by a smear 
technic If it is more convenient, the 
matenal may be left m the fixative for 
several days A detailed account of the 
method of preparation of the shdes will be 
presented elsewhere It is of interest here 
to note the fact that it takes little more 
time to prepare such shdes than it does to 
make blood smears 

The seedlings were exposed to a senes of 
different doses of roentgen rays, and the 
number of normal and abnormal anaphases 
m the root tips at three hours after irradia- 
tion was determined by microscopic ex- 
amination using a 10 X ocular and a 20 X 
objective Doubtful cells were examined 
with this ocular and either a 45 X objec- 
tive or a 90 X oil-immersion objective An 
abnormal anaphase is defined as one show- 
ing one or more attached or fragmented 
chromosomes In order to obtam consist- 
ent and reproducible results it is necessary 
to use only the late anaphases m which 
the distal ends of the chromosomes have 
become well separated (Care must be 
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as a function of dose m roentgens for each 
voltage used When this is done it is evi- 
dent that the points for the three voltages 



Fig 2 The percentage normal anaphases as a 
function of dose in roentgens Open circles denote 
points obtained with radiation at 180 kv , closed 
circles 120 la , and crosses 400 la 

used all fall on the same curve (Fig 2) 
If the points be plotted on a semi-loganth- 
mic grid a straight lme results (Fig 3), and 
since the slope of this lme is readily de- 
termined it is useful m comparing the re- 
sponse of chromosomes to different quali- 
ties of radiation or of chromosomes of dif- 
ferent organisms or tissues 

DISCUSSION 

The data presented show that the ma- 
terial studied is markedly sensitive to radia- 
tion, 40 roentgens being sufficient to pro- 
duce about 20 per cent effect This is a 
considerably higher sensitn lty than many 
of the materials used to measure biological 
response c g , Drosophila eggs (14, 15, 29) , 
Ascans eggs (3, 18, 41), wheat, lettuce, 
and lentil seedlings (15, 37), yeast (11, 
20), bacteria (19, 21, 24, 39), fungi (36), 
proto7oa (4, 35), gene mutation (12, 13, 
30) , tissue cultures (23, 32, 33, 34) , fern 
spores (40), and others Comparable sensi- 
tivities ha\c been reported for Axolotl eggs 
(26) and for root elongation m 1 tetafaba (9, 
10, 25) Results of these experiments in- 
dicate a \ cr\ low biological \ anability as 
compared to the other processes and organ- 


isms and because of this low variability and 
marked sensitivity, the production of chro- 
mosome abnormalities in such material as 



Fig 3 The natural logarithms of the percentage 
normal cells as a function of dose in roentgens 
Closed and open circles and crosses have the same 
significance as in Figure 2 

the root of the omon seedling makes a very 
satisf actory biological indicator of roentgen- 
ray dose 

There are other important advantages 
also The seed is cheap and readily ob- 
tained, is easily germinated, and the re- 
sponse to radiation remains constant 
throughout the year The response meas- 
ured is not subject to diurnal variations 
such as have been demonstrated for the 
frequency of mitoses and root elongation 
(9, 37) The response can be determined 
m the relatively short period of a day or 
two 

Since the curves of the percentage of 
normal anaphases as a function of dose ap- 
pear to be identical for the three voltages 
used there is apparently no wave length 
dependence within that range It would 
seem, therefore, that this would make 
quite desirable material for the study of 
depth doses in a phantom Before making 
such a study howeier, it would be neces- 
sary to extend the study of wai e length de- 
pendence much further into the soft roent- 
gen-ray region, which maj quite readilv 
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TABLE II 


Dose m 

Voltage 

Experi- 

Slide 

Roentgens 

kv 

ment No 

No 

40 

180 

09 

71 

103 

55S 

502 

730 

737 

Totals 

80 

ISO 

04 

90 

52S 

079 

080 

Totals 

173 

180 

OS 

99 

552 

722 

723 

Totals 

259 

180 

07 

58 

95 

551 

511 

070 

G77 

078 

Totals 

340 

ISO 

94 

100 

074 

075 

724 

725 

720 

Totals 

40 

120 

140 

1-201 

1-202 

Totals 

40 

400 

140 

1-204 

1-205 

Totals 

80 

120 

128 

1-0S 

1-70 

Totals 

SO 

400 

128 

1-00 

1-07 

Totals 

120 

120 

140 

1-257 

1-25S 

1-259 

Totals 

120 

400 

140 

141 

1-206 

1-267 

1-274 

1-275 

1-276 

Totals 

200 

120 

141 

1-272 

1-273 

Totals 


400 

141 

1-269 

1-270 

Totals 


400 

142 

Controls 

103 

5S 

94 

1-277 

1-278 

1-279 

1-280 

Totals 

738 

495 

496 

497 

720 

721 

Totals 


Normal 

Abnormal 

Total 

No 

Percentage 

Nonna! 

269 

29 

298 

90 3 

40 

6 

46 

87 1 

105 

15 

120 

87 5 

272 

40 

318 

85 6 

6S0 

90 

782 

87 8 

148 

81 

229 

64 5 

135 

128 

263 

51 4 

150 

150 

306 

49 1 

433 

365 

798 

54 4 

27 

111 

138 

19 6 

77 

221 

298 

25 8 

39 

122 

161 

24 2 

143 

454 

597 

23 9 

0 

07 

73 

8 2 

4 

53 

57 

7 0 

19 

187 

206 

9 2 

10 

151 

161 

6 2 

11 

110 

121 

9 1 

50 

568 

018 

8 8 

6 

89 

95 

6 3 

5 

87 

92 

5 4 

4 

127 

131 

3 1 

9 

239 

248 

3 6 

6 

181 

187 

3 2 

30 

723 

753 

4 0 

413 

119 

532 

77 6 

325 

107 

432 

75 2 

738 

226 

904 

76 6 

432 

85 

517 

83 5 

256 

71 

327 

78 3 

68S 

156 

844 

81 5 

109 

104 

213 

51 2 

215 

19S 

413 

52 1 

324 

302 

626 

51 7 

192 

179 

371 

51 S 

131 

111 

242 

54 1 

323 

290 

613 

52 7 

50 

69 

119 

42 0 

125 

140 

271 

46.1 

192 

243 

435 

44 1 

367 

458 

825 

44 5 

190 

171 

301 

52 6 

179 

218 

397 

45 0 

55 

128 

183 

30 0 

125 

171 

296 

42 3 

36 

43 

79 

45 5 

585 

731 

1316 

44 4 

27 

120 

147 

18 4 

10 

57 

67 

14 9 

37 

177 

214 

17 3 

31 

220 

257 

12 1 

30 

184 

214 

14 0 

61 

410 

471 

12 9 

68 

358 

426 

16 0 

65 

327 

392 

16 6 

51 

303 

357 

14 3 

77 

361 

438 

19 3 

261 

1352 

1613 

16 2 

293 

3 

296 

99 0 

314 

12 

320 

96 4 

490 

12 

502 

97 6 

414 

4 

418 

99 0 

1061 

10 

1077 

99 0 

556 

8 

564 

98 8 

312S 

55 

3183 

98 2 
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as a function of dose m roentgens for each 
voltage used When this is done it is evi- 
dent that the points for the three voltages 



Fig 2 The percentage normal anaphases as a 
function of dose in roentgens Open circles denote 
points obtained with radiation at 180 kv , closed 
circles 120 k\ , and crosses 400 In 

used all fall on the same curve (Fig 2) 
If the points be plotted on a semi-loganth- 
mic grid a straight lme results (Fig 3), and 
since the slope of this lme is readily de- 
termined it is useful in comparing the re- 
sponse of chromosomes to different quali- 
ties of radiation or of chromosomes of dif- 
ferent organisms or tissues 

DISCUSSION 

The data presented show that the ma- 
terial studied is markedly sensitix e to radia- 
tion, 40 roentgens bemg sufficient to pro- 
duce about 20 per cent effect This is a 
considerably higher sensitn lty than many 
of the materials used to measure biological 
response c g , Drosophila eggs (14, 15, 29), 
Ascans eggs (I, IS, 41), wheat, lettuce, 
and lentil seedlings (15, 37), yeast (11, 
20), bacteria (19, 21, 24, 39), fungi (3G), 
protozoa (4, 35) , gene mutation (12, 13, 
10), tissue cultures (21, 32, 33, 34), fern 
spores (40), and others Comparable sensi- 
tn ltics liaxc been reported for Axolotl eggs 
(20) and for root elongation m Victafaba (9, 
10, 2 >) Results of these experiments in- 
dicate a \ en low biological x anabihtv as 
compared to the other processes and organ- 


isms and because of this low variability and 
marked sensitivity, the production of chro- 
mosome abnormalities in such material as 



Fig 3 The natural logarithms of the percentage 
normal cells as a function of dose m roentgens 
Closed and open circles and crosses ha\e the same 
significance as in Figure 2 

the root of the onion seedling makes a very 
satisf actor) 7 biological indicator of roentgen- 
ray dose 

There are other important advantages 
also The seed is cheap and readily ob- 
tained, is easily germinated, and the re- 
sponse to radiation remains constant 
throughout the year The response meas- 
ured is not subject to diurnal variations 
such as hax r e been demonstrated for the 
frequency of mitoses and root elongation 
(9, 37) The response can be determined 
m the relatively short period of a day or 
two 

Since the curves of the percentage of 
normal anaphases as a function of dose ap- 
pear to be identical for the three voltages 
used there is apparently no wave length 
dependence within that range It would 
seem, therefore, that tins would make 
quite desirable material for the study of 
depth doses m a phantom Before making 
such a study, hoxxexer, it xxould be neces- 
sary to extend the study of w ave length de- 
pendence much further into the soft roent- 
gen-ray region, which ma> quite readily 
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TABLE II 


Dose in 
Roentgens 
40 

Voltage 

kv 

180 

Experi- 
ment No 

09 

71 

103 

Slide 

No 

55S 

502 

730 

737 

Totals 

80 

180 

04 

90 

52S 

079 

G80 

Totals 

173 

180 

6S 

99 

552 

722 

723 

Totals 

259 

180 

07 

58 

95 

551 

511 

070 

077 

078 

Totals 

340 

ISO 

94 

100 

074 

075 

724 

725 

72G 

Totals 

40 

120 

140 

1-201 

1-202 

Totals 

40 

400 

140 

1-204 

1-205 

Totals 

80 

120 

128 

1-08 

1-70 

Totals 

SG 

400 

128 

1-00 

1-07 

Totals 

120 

120 

140 

1-257 

1-258 

1-259 

Totals 

120 

400 

140 

141 

1-200 

1-207 

1-274 

1-275 

1-276 

Totals 

200 

120 

141 

1-272 

1-273 

Totals 


400 

141 

1-269 

1-270 

Totals 


400 

142 

Controls 

103 

58 

94 

1-277 

1-278 

1-279 

1-280 

Totals 

738 

495 

496 

497 

720 

721 

Totals 


Normal 

Abnormal 

Total 

No 

Percentage 

Normal 

269 

29 

298 

90 3 

40 

6 

46 

87 1 

105 

15 

120 

87 5 

272 

46 

318 

85 5 

080 

96 

782 

87 8 

14S 

81 

229 

64 5 

135 

12S 

263 

61 4 

150 

156 

306 

49 1 

433 

365 

798 

54 4 

27 

111 

138 

19 6 

77 

221 

298 

25 8 

39 

122 

161 

24 2 

143 

454 

597 

23 9 

0 

67 

73 

S 2 

4 

53 

57 

7 0 

19 

1S7 

206 

9 2 

10 

151 

161 

6 2 

11 

110 

121 

9 1 

50 

568 

018 

8 8 

0 

89 

95 

6 3 

5 

87 

92 

5 4 

4 

127 

131 

3 1 

9 

239 

248 

3 6 

6 

181 

187 

3 2 

30 

723 

753 

4 0 

413 

119 

532 

77 6 

325 

107 

432 

75 2 

738 

226 

904 

76 6 

432 

85 

517 

S3 6 

250 

71 

327 

78 3 

OSS 

150 

844 

81 5 

109 

104 

213 

51 2 

215 

19S 

413 

52 1 

324 

302 

620 

51 7 

192 

179 

371 

51 8 

131 

111 

242 

54 1 

323 

290 

613 

52 7 

50 

09 

119 

42 0 

125 

146 

271 

46 1 

192 

243 

435 

44 1 

367 

45S 

825 

44 5 

190 

171 

361 

52 6 

179 

21S 

397 

45 0 

55 

128 

183 

30 0 

125 

171 
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42 3 

36 

43 

79 

45 5 

585 

731 

1316 

44 4 

27 

120 
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18 4 

10 

57 

67 

14 9 

37 

177 

214 

17 3 

31 

226 

257 

12 1 

30 

184 

214 

14 0 

61 

410 

471 

12 9 

68 

35S 

426 

16 0 

65 

327 

392 

16 6 

51 

306 

357 

14 3 

77 

361 

438 

19 3 

261 

1352 

1613 

10 2 

293 

3 

296 

99 0 

314 

12 

326 

96 4 

490 

12 

502 

97 6 

414 

4 

41S 

99 0 

1061 

16 

1077 

99 0 

550 

8 

564 

9S S 

3128 

55 

3183 

98 2 
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be done Furthermore, as demonstrated 
in a previous publication (28), it is pos- 
sible by using different types of roots to 
cover a very wide dosage range The 
range from 40 r to 1 ,000 r has been covered , 
but might easily be extended on either 
side 

Of biological phenomena studied by 
others, some, such as the effect on eggs of 
Drosophila (14, 15, 27) and on eggs of 
A\olatl (26), have been shown to be inde- 
pendent of wave length The work of 
Holweck and Lacassagne (19, 20, 21, 24) 
and of Wyckoff (39) and Glocker (8, 11) 
has shown that bacteria and yeast are more 
readily killed by soft than by hard roent- 
gen rays of comparable doses On the other 
hand, different experimenters studying ap- 
parently the same phenomenon m similar 
organisms have reported conflicting results 
with regard to wave length dependence 
Skin erythema has been considered inde- 
pendent of wave length by Hess, Holthu- 
sen, Determann, Jacobi and Holthusen, 
Glocker, Hayer and Jungling, and depend- 
ent by Glasser and Meyer, Wintz and 
Rump, Reisner and Neeff, and Hudson 
Root elongation of View faba has been re- 
ported as independent of wave length 
(Glocker, Hayer and Junghng) and de- 
pendent (Bolafffo, Biorhng, Lachmann and 
Stubbe, Glocker and Reuss) Abnormali- 
ties in A scans eggs were considered in- 
dependent of wave length by Liechti and 
Holthusen and Zweifel and dependent 
though in different manners by Zuppinger 
and Dognon 

The presence or absence of any wave 
length dependence has interesting bio- 
logical implications If the production of 
chromosome abnormalities per roentgen 
is taken to be independent of wave length 
it follows that changes in the size, i e , the 
amount of energy per quantum, do not 
produce any qualitative or quantitative 
alterations m the response of the radio- 
sensitive material of the chromosome to 
the radiation Glocker (8) has suggested 
that a biological response which is de- 
pendent on wave length might be so ob- 
scured by reactions secondary to the 


photo chemical action or by biological van 
ability as to appear independent In the 
case of chromosomes, however, the van- 
abihty is quite low and since the response 
is a simple exponential function, t e , a first 
order reaction, it seems very unlikely that 
secondary reactions play any sig nifi cant 
r61e m determining the independence ob- 
served It would appear then that the ion 
pair and not the quantum is the agent 
effective in producing the chromosome 
abnormalities observed (28) 

SUMMARY 

The production of chromosome abnor- 
malities m the cells of the root tips of 
onion seedlings has been studied as a bio- 
logical method of measuring roentgen-ray 
dosage 

The ease of manipulation, low biological 
variability, and consistency of response 
make the method a very satisfactory one 

The biological response per roentgen is 
independent of wave length over the re 
gion studied This is taken to indicate 
that the ion pair and not the quantum is 
the agent producing the effects observed 
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BENZEDRINE SULPHATE 


ITS EFFECTS ON THE MOTOR FUNCTION OF THE DIGESTIVE TRACT, ON GASTRIC ACIDITY, 
AND ON EVACUATION OF THE BILIARY SYSTEM 1 

By OPIE NORRIS SMITH, M D , and GEORGE W CHAMBERLIN, M D , Philadelphia 

From the Gastro-intestmal Section of the Medical Clinic and the Department of Radiolog}, 

Hospital of the University of Pennsylvania 


||, BENZEDRINE (beta-phenylisopropyl- 
pf amine or benzyl methyl carbrn- 
amrne), one of the sympathomimetic 
ammes structurally related to ephednne 
and epinephrine, has recently been the 
subject of considerable mterest Because 
of its volatility and of its constrictive 
acbon on the nasal mucosa, it has been 
proved of value in the treatment of 
rhmological affections (1) Its stimulating 
effect on the central nervous system has 
led to its use, as the sulphate, in the treat- 
ment of narcolepsy" and of certain depressed 
and fatigue states (2) Myerson and 
Ritvo (3), furthermore, have claimed that 
the sulphate, by its effect on smooth 
muscle, relaxes spasm of the gastro- 
intestinal tract and so aids m the roentgen 
diagnosis and m the treatment of certain 
digestive disturbances Myerson, Rinkel, 
and Dameshek (4) have reported that it 
also markedly increases the acid secretion 
of the stomach 

This investigation was undertaken with 
the view of studying, by roentgen examina- 
tion and by intubation of the stomach and 
duodenum, certain effects of benzedrine 
sulphate, in safe dosage, on the gastro- 
intestinal tract, both in normal subjects 
and in hospital patients Inasmuch as the 
results in some respects are m agreement, 
but in others are at variance, with those of 
previous workers it is believed that they 
deserve consideration 

ROENTGEN STUDIES 

The effect of benzedrine sulphate upon 
the gastro-mtestmal tract was studied 

Tided by a grant from the Smrth. Klme, and French 
Laboratories nr 


roentgenologically m 28 subjects These 
were grouped as follows 


Type of Subject Number of Subjects 


Normal (students) 

4 


Acute 

6 

Duodenal ulcer 

Chronic 

4 

Spastic duodenum” 

3 


Spastic 

6 

Abnormal colon 

Smooth 

2 

Miscellaneous 

3 


Techmc — A banum-and-water mixture 
consisting of five ounces of barium and 
five fluid ounces of water was orally ad- 
ministered for the study of the stomach and 
small intestine and the entue examination 
was conducted under fluoroscopic control, 
with interval roentgenograms as indicated 
Benzedrine sulphate, usually in a dosage of 
20 mg , was given orally m the early part 
of the study, but later, in order to avoid 
delay m absorption, by subcutaneous in- 
jection In each of the normal subjects 
and in some of the patients, a control ex- 
amination preceded the benzedrine study 
All of the patients having duodenal ulcer 
or duodenal spasm were first studied 
fluoroscopically without the drug When, 
after sufficient time and manipulation, the 
duodenum could not be filled, 20 mg of 
the benzedrine sulphate was given subcu- 
taneously and the fluoroscopic examination 
continued In some of the colon cases, 
the drug was given during the administra- 
tion of the barium enema, in others it was 
given after the colon had been filled 

Normal Group — The results m the four 
subjects of this group were almost identi- 
cal Very little effect on gastric peristalsis 
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Fig 1 -A F'g 1-5 

Fig 1 -A Control study in normal subject 

Fig 1 B Same subject after administration of benzedrine. Note the gastric residue and delayed small 
intestinal motibty These films were made at comparable times after the barium was ingested 


was noted The average tune for peris- 
talsis to begin after ingestion of the banum 
was one minute without benzedrine sul- 
phate and slightly less than one minute 
with it The depth and speed of the peri- 
staltic contractions were not appreciably 
altered Under control conditions, the 
duodenal cap filled three minutes, on the 
average, after mgestion of the banum mix- 
ture, and slightly later when benzedrine 
sulphate had been given The gastnc 
emptying time m the four subjects was 
prolonged by 38 mmutes, one hour 15 
minutes, two hours, and four hours 30 
mmutes, respectively The drug produced 
definite changes m the appearance of the 
small mtestme In every case the motility 
was delayed, and m three cases penstaltic 
rushes with some to-and-fro regurgitation 
were seen Under control conditions, the 
banum reached the cecum m two hours 30 
mmutes on the average, and after benze- 
drine sulphate m five hours 45 mmutes 
(Fig 1) There \\ as also an increase m the 
time necessary for the small mtestme to 
become empty under control conditions, 
the average time was seven hours, as com- 
pared to approximately ten hours with 


the benzedrine sulphate Changes m the 
colomc motility were not definite In one 
subject there was some delay in the passage 
of the oral meal through the colon, but this 
observation was not confirmed m the 
others 

Duodenal Ulcer Cases — Six cases of 
acute and four of chronic duodenal ulcer 
were examined Relaxation of the duo- 
denal bulb followed the administration of 
benzedrine sulphate in all of the acute 
cases, thus rendering definite help m dem- 
onstrating the ulcer crater (Fig 2) None 
of the four chrome cases showed the degree 
of relaxation seen in the acute group, as 
would be expected from the nature of 
the lesion We beheve, however, that 
benzedrine sulphate is of definite diagnos- 
tic aid in certain patients of this type 

Diminution of peristalsis and motor 
activity of the stomach occurred m three 
patients within from eight to ten mmutes 
after administration of the drug When 
two of these were re-examined one day 
later under control conditions, peristalsis 
did not dimmish during a 15-mmute period 
of observation The third patient showed 
on the following day considerable non- 



678 


RADIOLOGY 



T'g 2-A Duodenal ulcer before administration of Fig 2 -B Same patient after the injection of 20 
benzedrine mgm of benzedrine subcutaneously 


opaque residue m an atonic stomach and 
complained of weakness and nausea Four 
mmutes after benzedrine sulphate was 
given, peristalsis became active and the 
stomach began to empty He then volun 
teered the information that the nausea 
and weakness had lessened This unex- 
pected observation was made in one other 
case of an atonic stomach 

In four of the ulcer patients, the gastric 
emptying tune and the small intestinal 
motility were delayed after the use of 
benzedrine sulphate The remaining six 
were not studied in this respect 

"Spastic Duodenum’’ Cases — The roent- 
gen diagnosis of “spastic duodenum” is 
subject to considerable error, since the 
caliber of the duodenum is determined, 
in part, by gastric motility and also, in 
part, by the size of the bolus of banum 
mixture passing through it We have 
employed the term in those instances in 
which gastric motility was delayed or the 
bolus passing through the duodenum was 
small In none of the three cases observed 
in the present study was an organic cause 
for the spasm evident Careful fluoro- 
scopic study failed at first to visualize the 


duodenum, but almost immediately after 
the parenteral administration of benze- 
drine sulphate prompt filling of the duo- 
denum occurred Since the number of 
cases observed was small, these results are 
suggestive but not conclusive 

Colon Cases — It is necessary to dis- 
tinguish clearly between the spastic and 
the smooth colon The former may show 
marked irregularity of the contour of the 
bowel, the haustrations may be more 
numerous than usual (Fig 3), or the entire 
colon may be without definite haustral 
markings Under these conditions the 
injection of the barium mixture frequently 
causes intense discomfort and, fluoro- 
scopically, a portion of the colon can be 
seen to contract and expel its contents into 
a more distal part In six cases of this 
spastic type, benzedrine sulphate produced 
almost immediate relaxation of the colon 
and relief of pam, so that the banum 
injection could be continued without fur- 
ther difficulty 

Considered roentgenologically, the 
smooth, or non-imtable, colon is one hav- 
ing an unusual lack of haustral markings 
In the two such cases, we observed no 
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change in the caliber of the lumen or in the 
appearance of the haustral markings after 
the use of benzedrine sulphate 

Miscellaneous Cases — This group con- 
sisted of one case of pulmonary tuberculo- 
sis with small intestinal and colomc hyper- 
motdity, one of gastro-mtestmal hyper- 
motihty apparently due to an acute 
gastro-mtestmal infection of undetermined 
type, and one of pronounced hypomotility 
of the small mtestme associated with a 
carcinoma of the head of the pancreas 
In each instance delay in gastric and small 
intestinal motility occurred after benze- 
drine sulphate In one patient with a 
severe diarrhea, barium appeared in -the 
descending colon 30 minutes after its 
mgestion He was then given 10 mg of 
benzedrine sulphate three times daily for 
several days and subsequently re-ex- 
attuned, at which time the head of the 
banum column did not reach the descend- 
ing colon until 4 hours and 20 mmutes 
after mgestion of the opaque meal 

GASTRIC SECRETION 

Six healthy medical students and seven 
ambulant patients hospitalized for various 
medical conditions were subjected to du- 


plicate gastric analyses with identical tech- 
nic except for the administration of benze- 
drine sulphate before one of the tests 
30 mg were ingested 45 mmutes before 
the test meal in three instances, and 20 
mg were dissolved in the gruel given to 
each of the remaimng ten subjects 

Technic — The analyses were performed 
in the early morning, the subjects having 
had no food since supper and no liquids 
since bedtime A small-bore rubber tube 
with metal bucket was passed, the gastric 
contents aspirated, and 300 c c of oatmeal 
gruel swallowed Beginning a half-hour 
after the test meal, 10 c c samples of the 
gastric contents were withdrawn every 15 
mmutes until 90 mmutes had elapsed, at 
which time the stomach was entirely 
emptied One c c samples of each speci- 
men were diluted with distilled water, and 
promptly titrated with N/50 sodium hy- 
droxide, usmg Topfer’s reagent and phenol- 
phthalein as indicators The acidity values 
were recorded in conventional units Hist- 
amine was not given 
Taken as a single group, the 13 subjects 
showed very slight increase in gastric acid- 
ity after benzedrine sulphate In the hos- 
pital patients, the acidity curves showed 
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insignificant change after the drug In hydna, which was not altered either by 
healthy subjects, there was moderate in- histamine or by benzedrine sulphate. In 
crease in acidity after the administration one hospital patient with complete achlor- 


THE EFFECT OF BENZEDRINE UPON GASTRIC ACIDITY 
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Chart I Twenty milligrams of benzedrine sulphate orally produced a mild eleva 
tion of gastric acidity in healthy medical students but no significant change in the 
acidity of convalescent hospital patients The volume of the gustnc residue was 
not affected 


of benzedrine sulphate, averaging 16 units 
after the 30-minute specimen When the 
benzedrine sulphate was dissolved in the 
gruel, variations were rarely appreciable 
before the 45-mmute specimen The 
curves for total acid reflected the same 
general changes as did those for the free 
hydrochloric acid 

When the drug was administered 45 
minutes before the test meal, no constant 
increase m the acidity of the fasting gastric 
contents was observed The average 
volume of gastric residue at the end of the 
analysis was virtually identical under 
control conditions and with benzedrine 

One normal subject had complete achlor- 


hydria after the gruel meal, a maximum of 
six units of acid was found after the ad- 
ministration of benzedrine The effect of 
histamine m this individual was not de- 
termined 

BILIARY DRAINAGE 

i 

In six fasting patients, 20 mg of benze- 
drine sulphate dissolved m 10 c c of warm 
water was introduced into the duodenum 
by tube During a 30-mmute observation 
period, no drainage from the biliary system 
was apparent in any case At the end of 
this period the introduction of olive oil into 
the duodenum effected prompt evacuation 
of the biliary system m each patient 
This suggests that 20 mg of the drug 
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neither stimulates the musculature of the 
gall bladder nor inhibits contraction of the 
sphincter of Oddi, partially confirming the 
results of Schube et al (6), based upon 
roentgen observations 

TOXICITY AND UNTOWARD EFFECTS 

One of our patients exhibited an alarm- 
ing reaction several hours after the inges- 
tion of 30 mg of the drug This incident 
occurred early m the course of our study, 
with the result that subsequently we did 
not exceed a dose of 20 mg 

Case Report — A white woman, 36 years 
of age, who complamed of weakness and 
weight loss, was found to have a moderate 
secondary anemia, apparently due to 
bleedmg hemorrhoids and menorrhagia 
Eight days after admission she was given 
10 mg of benzedrine sulphate without 
ill effect Early the next morning, pre- 
ceding a gastric analysis, 30 mg of the 
same drug was administered orally An 
hour later her blood pressure had risen from 
114/70 to 134/76, while her pulse had 
dropped from 100 to 76 After another 
30 minutes she began to complain of a “hot 
feeling’’ and m the late afternoon she lost 
consciousness and had irregular spasmodic 
twitchings of the arms for a brief period, 
subsequently, with return of consciousness, 
she complamed of numbness of the arms 
and hands and had impairment of pam 
sense m those parts Doryl (carbmoyl- 
cholme), administered subcutaneously, 
brought about complete relief within five 
minutes and her blood pressure promptly 
dropped to 105/65 

Although the belated appearance of this 
reaction raises some doubt as to the part 
played by benzedrine sulphate, neverthe- 
less the character of the symptoms, their 
prompt alienation by a choline derivative, 
and their absence at other times suggest 
that it was responsible 

Severe headache may follow the inges- 
tion of only 5 mg of the drug The blood 
pressure may rise, although usually httle 
change has been observed with oral doses 
of less than 30 mg The central nervous 
system stimulation effected by benzedrine 


sulphate in psychiatric patients has been 
described (5) as resulting in euphoria and 
elation Among the normal subjects of 
our study, however, we found that the not 
infrequent headache, mental excitement, 
and sense of nervous tension produced by 
it did not constitute a “sense of well- 
being ” All reports agree that insomnia 
usually precludes the use of the drug for 
from six to eight hours before retiring 

COMMENT 

A study of the actions of a drug on the 
motor functions of the human gastro- 
intestinal tract is comphcated by the fact 
that it is impossible to eliminate with 
certainty the various extraneous factors 
known to influence tone, peristaltic activ- 
ity, and motility In this study, therefore, 
we have regarded as significant only those 
effects which were so striking as to be 
unmistakable Our observations indicate 
that benzedrine sulphate in doses of 20 mg 
has no effect on peristalsis m the stomach 
of normal tonus In all of our cases m 
which we had control studies, the gastric 
emptying time was prolonged This ob- 
servation differs from that of Myerson 
and Ritvo (3), who state that “the stomach 
actually empties more rapidly than normal 
under the influence of the drug ” In two 
of our patients having atonic stomachs 
peristalsis became active after the use of 
benzedrine sulphate This observation 
requires corroboration 

In the small mtestme delay in the mo- 
tility of the barium mixture occurred after 
the administration of the drug Other 
variations from normal were not stri kin g, 
and m only an occasional case did the ob- 
servations indicate increased caliber Gas 
in the small mtestme was occasionally 
observed m normals Fluoroscopieally, a 
moderate amount of to-and-fro churning 
and an occasional peristaltic rush in the 
proximal small mtestme m three of our 
normal subjects was observed Such 
disturbances are a disadvantage to the 
radiologist who is interested m a compre- 
hensive study of the motor functions of the 
gastro-mtestmal tract The routine use of 
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insignificant change after the drug In hydna, which was not altered either by 
healthy subjects, there was moderate in- histamine or by benzedrine sulphate In 
crease in acidity after the administration one hospital patient with complete achlor- 
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Chart I Twenty milligrams of benzedrine sulphate orally produced a mild eleva- 
tion of gastric acidity m healthy medical students but no significant change in the 
acidity of convalescent hospital patients The volume of the gastric residue was 
not affected 


of benzedrine sulphate, averaging 16 units 
after the 30 -minute specimen When the 
benzedrine sulphate was dissolved in the 
gruel, variations were rarely appreciable 
before the 45-mmute specimen The 
curves for total acid reflected the same 
general changes as did those for the free 
hydrochloric acid 

When the drug was administered 45 
minutes before the test meal, no constant 
increase in the acidity of the fasting gastric 
contents was observed The average 
volume of gastric residue at the end of the 
analysis was virtually identical under 
control conditions and with benzedrine 

One normal subject had complete achlor- 


hydria after the gruel meal, a maximum of 
six units of acid was found after the ad- 
ministration of benzedrine The effect of 
histamine in this individual was not de- 
termined 

BILIARY DRAINAGE 

In six fasting patients, 20 mg of benze- 
drine sulphate dissolved in 10 c c of warm 
water was introduced into the duodenum 
by tube During a 30-mmute observation 
period, no drainage from the biliary system 
was apparent in any case At the end of 
this period the introduction of olive oil into 
the duodenum effected prompt evacuation 
of the biliary system in each patient 
This suggests that 20 mg of the drug 


THE EFFECT OF LARD OIL, SESAME OIL, ACACIA, RETENE, AND M 2 5 6 Dl BENZANTHRACENE 
ON CERTAIN ORGANS AND A TRANSPLANTABLE RAT SARCOMA IN 
ANIMALS OF PURE BREED 


By JOSEPH A POLLIA, M D , Los Angeles, Calif 
From the Frank H Boyer Foundation 


I [IT has been found by Haddow (1), 
Haddow and Robinson (2), and Scott 
(3) that injections of certain carcino- 
genic hydrocarbons inhibit the growth of 
Jensen or Walker rat tumors, or of young 
rats without producing ill health or “un- 
doubtedly significant changes” in various 
organs However, it is well known that 
sickness in animals invariably inhibits 
tumor development 

The importance of Haddow's (1) ob- 
servation and the possible application to 
cancer treatment led to the experiments 
reported in this paper 

The effect of the compounds was studied 
upon a tumor, B, No 2, propagated m this 
laboratory from a spontaneous uterine 
growth, probably a sarcoma, in an old 
female, and transplanted into pure bred, 
young adult rats (Fig 1) It yields 100 
per cent takes and, to date, without a single 
instance of spontaneous regression, but 
when the tumor is inoculated mto another 
breed the yield immediately drops to about 
30 per cent 

Transplantation of the Tumor — All tu- 
mors are transplanted in the form of a sus- 
pension of cells produced by grinding the 
tumor m a Fischer embryo juice press that 
contains 20 and 80 mesh metal cloth strain- 
ers, respectively, and then diluting it with 
Tyrode’s solution to the required concen- 
trations 

Compounds Tested — The materials 
tested were (1) Light’s London, England, 
1 2 5 6 dibenzanthracene, (2) Eastman 
Kodak Company’s Retene, CisH 18 , which 
contains the phenanthrene nucleus, but is 
not related to the sterols, and as yet without 
indications of carcinogenic effect, (3) lard 
oil, (4) household and distilled sesame oil, 
(5) acacia, and (6) Belgian Chemical Com- 
pany’s 3 4 benzpyrene which had to be 


abandoned during the preliminary experi- 
ments because of great toxicity and 100 per 
cent mortality 

The two hydrocarbons were given as 
colloidal suspensions and sesame oil solu- 
tions It was found that lard oil took up 
four times as much retene as sesame oil, 
but the dibenzanthracene dissolved by both 
oils was the same The lard oil, prepared 
according to Burrows et al (4), when in- 
jected intrapentoneally produced so much 
organized material that it was distilled at 
35° C , but smce this did not remedy the 
difficulty, sesame oil was finally selected 
for all fhe reported experiments 

The Sesame Oils —Two brands of sesame 
oil were employed (1) a pure distilled 
brand, furnished by the Eastman Kodak 
Company, through the courtesy of Dr 
Mees, and (2) the household variety 

Sterilization of Materials —The solutions 
in lard and sesame oil were sterilized in a 
household gas hot air oven at 150° C. for 
one hour Colloidal solutions prepared 
according to Berenblum (5) were auto- 
claved for 20 minutes at a steam pressure of 
15 pounds These methods caused no per- 
ceptible break-down of the hydrocarbons or 
of the oils which could be detected by any 
change in color or odor A total of 250 
animals was used, 96 in preliminary experi- 
ments, to standardize the technic, and the 
154 animals in the work reported here 
Smce both the preliminary and final experi- 
ments showed that retene and 1 2 5 6 di- 
benzanthracene had definitely inhibited 
tumor B, No 2, the first reported experi- 
ment was to determine if the Amdt-Schulz 
law, that weak stimuli increase while strong 
ones inhibit physiological activity, could 
be elicited on B, No 2, with minute doses 
of carcinogenic compounds 
Experiment 1 —The effect of dilute col- 
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benzedrine sulphate as a diagnostic aid in 
gastro-intestinal roentgenology, therefore, 
is unnecessary and may be confusing We 
believe, however, that the drug may be of 
value in the roentgen examination of cer- 
tain cases of organic or functional spasm 
of the duodenum in which the usual 
methods of examination are inadequate 
We have found it useful in relaxing the 
spastic colon during a barium enema, and 
it has not only enabled us to fill the colon 
easily and completely, but also has reheved 
the patient of much discomfort 

Gastric analysis showed that there was 
only a slight increase m acidity following 
the administration of 20 mg of benzedrine 
sulphate When present, the increase 
appeared to be somewhat greater in the 
normal individuals than in the hospital 
cases Our failure to demonstrate an in- 
crease in the acidity of the gastnc contents, 
as reported by Myerson and his co- 
workers (4), is perhaps due in part to the 
type of subject used Our reluctance to 
equal their larger dosage, however, is 
doubtless a more important factor in 
explaining the discrepancy 

Previous workers (6) have found that 
under certain conditions the gall bladder 
fails to empty after the administration of 
benzedrine sulphate Our results seem to 
indicate however, that although it pro- 
duces no evacuation, it does not interfere 
subsequently with the usual emptying 
effect of ohve oil 

CONCLUSIONS 

On the basis of a study of the gastro- 
intestinal tract of 2S human subjects by 
the roentgen ray, of 15 subjects by gastnc 
analysis, and of 6 by duodenal drainage 


after the administration of from 20 to 30 
mg doses of benzedrine sulphate, the fol- 
lowing conclusions as to the action of the 
drug seem justified 

1 It does not affect peristalsis in the 
normal stomach, but in three patients with 
duodenal ulcer it had an inhibitory effect, 
and m two with gastnc atony it had a 
stimulating effect 

2 It delays the emptying time of the 
stomach 

3 It delays small intestinal motility 

4 By its relaxing effect on smooth 

muscle it often is an aid m the roentgen 
diagnosis of acute and chrome ulcer of the 
duodenum, of duodenal spasm, and of the 
spastic colon , 

5 It increases gastnc acidity to a slight 
extent in normals, but to an insignificant 
degree in patients such as we have studied 

6 As indicated by duodenal drainage, 
it does not stimulate evacuation of the 
biliary system 
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POLLIA effect on transplantable rat sarcoma 
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There was practically no variation in the 
average tumor weight between the un- 
treated and sesame oil animals The 
greatest amount of inhibition was found, as 
expected, with dibenzanthracene, how- 
ever, the effect of retene is remarkable since 
it is unrelated to the carcinogenic com- 
pounds except that it is a phenanthrene 
derivative The considerable damage to 
various organs is summarized in Table IV 

Experiment 4 — The effect of household 
sesame oil solutions Senes of Apnl 29, 
1937 Twenty animals 


TABLE V — AVERAGE WEIGHTS 


Treatment | 

Animal 

! 

Tumor ] 

Per 

centage 
of Tumor 
Variation 

Untreated 

143 6 gm 

31 4gm I 

100 0 

5 c c oil 

130 0 gm | 

29 7 gm 

94 0 

600 mgm retene 

105 5 gm 

18 8 gm 

59 9 

50 mgm 12 5 6 
dibenzan thracene 

126 6 gm j 

8 4 gm 

27 1 


Experiment 4 is a duplicate of Experi- 
ment 3 Four groups of five rats each were 
inoculated with B, No 2, tumor and given 
the same treatment Comparison of the 
weights of the tumors in the controls and 
treated animals shows very httle variation 
in the two experiments 


thracene had an average weight decrease of 
45 8 per cent as compared with the 93 4 
per cent of those receiving sesame oil and 



Fig 1 Rat sarcoma B No 2 


96 5 per cent of those which had gotten 10 
mgm of the non-carcmogemc pyrene If, 
on the contrary, the inhibitions were due to 
a specific effect, tumors developmg from 
small inocula should be more susceptible 
than those from larger ones Therefore the 
following experiment was performed Six- 
teen rats weighing about 125 to 150 grams 
were inoculated with B, No 2, suspension 


TABLE VI —AUTOPSY FINDINGS IN EXPERIMENT 4 


Treatment 

Liver 

Kidneys 

Spleen 

Peritoneum 

Untreated 

Metastasis (1) 

Normal 

Normal 

Normal 

Sesame oil 

Swollen (5) 

Normal 

Normal 

Acetone odor (all), some 
milky fluid (all), free 
od(l) 

Retene 

| 

Deposits (all) 
swollen (all) 

Normal 

- ■ - i 

Deposits (all) 

Material orgamred m nod- 
ules (all), free oil (all), 
fluid (all), ascites (all) 

I 2 5 (! 

Deposits (3) 

InflammaUon (?) (1) 

Deposits (3) 

Free oil (3), ascites (3), 
fibrous adhesions (1) 


Tlie lungs were normal m all of this senes 


Is the inhibition just discussed due to a 
specific effect on the tumor cell or to an 
effect on the whole animal? There is some 
evidence in favor of the latter possibility 
in the observation of Scott, who has shown 
that rats treated with 1 2 5 G dibenzan- 


m quantities 0 01 c c to 0 0001 c c in the 
nght axilla and hypochondnum, and 0 001 
and 0 00001 c c in the left axilla and hypo- 
chondnum The following day eight were 
given 5 c c of colloidal solution of 1 2 5 6 
dibenzanthracene mtrapentoneally which 
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loidal solutions of retene and 1 2 5 6 di- 
benzanthracene Senes of April 14, 1937 
Twenty-four animals were injected intra- 
pentoneally five times with 5 c c of solu- 
tion Table I gives the final results 


TABLE I AVERAGE WEIGHTS 


Treatment 

Tumor 

Percentage of 
Variation 

Untreated 

42 4 gm 

100 0 

5 times 5 c c 

1 per cent acacia 

33 6 gm 

79 2 

5 tunes 5 c c of 
retene 1 mg 

35 5 gm 

83 2 

5 times 5 c c of 
dibenz 2.25 mg 

29 9 gm 

70 3 


Therefore, it is suggested that small doses 
of these hydrocarbons and acacia do not 
accelerate but inhibit the growth of B, No 
2 

Experiment 2 — Smce small doses of 
1 2 5 6 dibenzanthracene and retene in- 
hibit instead of accelerate the growth, m 
the following experiment concentrated col- 
loidal solutions were used The effect of 
concentrated colloidal solutions of hydro- 
carbons Senes of Apnl 21, 1937 Thirty- 
three animals were treated with three 
mtrapentoneal injections of 5 c c each 

This experiment shows an unexplained 
increased growth m the animals which re- 
ceived acacia and retene, but a decrease by 
22 9 per cent in those given 1 2 5 6 dibenz- 
anthracene Autopsy showed no organic 
changes in the untreated controls or the 
acacia animals, but there was present an 
increase in the connective tissue around the 
hver, ascites and deposits of retene m one 
of the eight rats, while deposits of 1 2 5 6 


TABLE II AVERAGE WEIGHTS 


Treatment 

Animal 

Tumor 

Per- 
centage 
of Tumor 
Variation 

Untreated 
(8 rats) 

114 0 gm 

16 2 gm 

100 0 

15 c c 6 per cent 
acacia (8 rats) 

130 0 gm 

19 4 gm 

110 7 

3 98 mg retene in 
15 c c of sol (8 
rats) 

123 Ogm 

18 4 gm 

113 5 

4 0 mg 1 2 5 6m 
15 c c of sol (9 
rats) 

132 0 gm 

12 5gm 

77 1 


dibenzanthracene m the peritoneal cavity 
and ascites were present m four rats The 
kidneys and lungs were the same as those 
of the untreated controls 

The next experiment deals with house- 
hold sesame oil solutions, m which the rats 
were injected mtrapentoneally with one 
dose of 5 c c 

Experiment 3 — The effect of household 
sesame oil solutions Series of April 22, 
1937 Twenty animals 


TABLE III AVERAGE WEIGHTS 


Treatment 

Animal 

Tumor 

Per 

cents ge 

of Tumor 
Variation 

Untreated 

119 6 gm 

30 7 gm 

100 0 

5 c c household 
sesame oil 

111 0 gm 

30 0 gm 

97 7 

600 mgm of re- 1 
tene 5 c c S O J 

105 0 gm 

14 6 gm 

47 5 

50 mgm 1 2 6 6 1 

dibenz m 5 c c. 
SO | 

123 5 gm 

10 7 gm 

32 2 


TABLE IV AUTOPSY FINDINGS 


Organs 

Untreated 

Sesame Oil 

Retene 

1 2 5 6 Dibenzanthracene 

Lungs 

Normal 

Metastasis (1) 

Normal 

Normal 

Liver 

Normal 

Oil organized under 
surface (4) 

Material organized (4) 
metastasis (1) 

Material organized (5) 
swelling (1) 

Jvidney 

Normal 

Normal 

Normal 

Normal 


Normal 

Normal 

Normal 

Normal 

Peritoneum 

Normal 

OU organized (4) 

Material organized in 
nodules (4) Free oil 
(3) Metastasis (1) 

Free oil (3) 
ascites 


showing pathologic change is ^dtotolbytlie numeral. 
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Fig 2 F’g 3 

Fig 2 Distention of the abdominal cavity by fluid from the injection of sesame oil solution of 1 2 5 6 di- 

benzanthracene in Experiment 6 _ _ 

Fig 3 Deposits of 1 2 5 6 dibenzanthracene m the abdominal canty of the animals shown m Figure Z 


pentoneally Fourteen days later all 16 
were sacrificed, examined, and the above 
mentioned organs removed and fixed in 
10 per cent formaldehyde Frozen sections 
were made for microscopic study, and 
stained with hematoxylm-eosm As will 
be seen m Table IX, the same effects on 
tumor size were found as in the preceding 
experiments 


TABLE LX — AVERAGE WEIGHTS 


Treatment 

Animal 

Tumor 

Per 

centage 
of Tumor 
Variation 

Untreated 

138 9 gra 

14 7 gm 

100 0 

5 c c sesame 

117 0 gm 

7 6 gm 

51 0 

COO mg retene 

110 0 gm 

4 5 gm 

30 8 

60 mg dibcnz 

124 0 gra 

2 0 gm 

17 0 


Except that the sesame oil produced a 
marked inhibition— a difference of 40 0 per 
cent which has not been observed m Ex- 
periments 3 and 4 — and the figures for 
retene being only slightly less than for ses- 
ame oil, the expected variations were 
noted, with dibenzanthracene again show- 
ing the greatest inhibition 

The blood counts taken immediately 
before the experiment was terminated, 
when compared with the count obtained 
before treatment began showed a slight de- 


crease m hemoglobin for the untreated 
animals, while sesame oil, retene, and 
1 2 5 6 dibenzanthracene seemed to keep it 
within the starting limits Smce anemia 
is one of the consistent effects of tumor 
B, No 2, it can be said that those mate- 
rials had a shght “salutatory” effect No 
comment can be made on the red cells as 
the variation is not sufficient A very in- 
teresting change took place in the leukocyte 
count, which increased 28 3 per cent for the 
group of untreated, but showed a decrease 
m the sesame oil, retene, and but slightly 
or negligibly m dibenzanthracene The 
percentage of variation m the polymor- 
phonuclear group was the most striking of 
the blood effects, for here the untreated 
controls gave 183 1 per cent increase, ses- 
ame 36 6 per cent, dibenzanthracene 75 4 
per cent, but an enormous increase for re- 
tene, which yielded 451 6 per cent The 
autopsy findings were similar to those 
found in the previous experiments with ses- 
ame oil solutions and are summarized m 
Table X 

Microscopical sections of liver, perito- 
neum, pancreas, penpancreatic content 
Tissue, kidneys, lungs, spleen show m each 
animal the presence of a variety of inflam- 
matory changes correlated m detail in 
Table XI 

Distilled sesame oil Senes of June 4, 
1937 Sixteen animals (Table X ) 
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contained 2 5 mgm to insure the m aximum 
absorption Fourteen days later they were 
sacrificed Table VII shows in a most 
striking manner that the dibenzanthracene- 
treated animals had tumors which were 
45 2 per cent less in weight than the con- 
trols, but the number of takes with 0 00001 
c c were three for the untreated and also 
three for the treated Tins suggests that 
the inhibition is a general and not a specific 
effect. These multiple inoculations of 
varying sizes were done several times with 
the same results 

Agam one notes pathologic effects in the 
abdomen, deposits of the hydrocarbon on 
the abdominal organs, death of embryos, 
fluid in the peritoneal cavity, adhesions 
and swelling of the liver (Table VIII) 

Experiment 6 — Theeffectof concentrated 
colloidal solutions of 1 2 5 6 dibenzanthra- 
cene on the growths from various volumes 
of tumor suspensions Series of May 5, 
1937 Sixteen animals Multiple tumors 
from 0 01 c c , 0 001 c c , 0 0001 c c , 
0 00001 c c of suspension 


Up to this time there had been consider- 
able doubt, in mew of Haddow's careful 
work, that the changes observed in the 
organs played any part in the inhibition of 
tumor growth However, it was gradually 
becoming inescapable that there were far 
more pathologic alterations in the author’s 
animals than would be expected since it is 
stated that no evidence was found to sug- 
gest that the inhibition obtained in Had- 
dow’s experiments was due to a general 
toxic effect Therefore, Experiment 6 was 
planned so that the blood, thymus, lungs, 
heart, liver, spleen, kidneys, and genitalia 
could be studied carefully, grossly as well 
as microscopically, to determine whether 
the extent of these pathologic conditions 
was sufficient to be responsible for part of 
the lack of growth in the tumors of treated 
animals In the dibenzanthracene rats, the 
thymus had been difficult to find, which 
seemed unusual since in the controls the 
gland was of a normal size In the same 
manner already stated, four groups of four 
rats each were inoculated with 0 01 c c , 


TABLE mi — AVERAGE TUMOR WEIGHTS IN GRAMS 


Treatment 

Animal 

0 01 cc. 

1 

1 

0 001 c c 

0 0001 c c 

1 

0 00001 C.C 

Percentage 
Venation of 
Total Tumor 
Tissue 

Untreated 

157 

7 3 

1 6 

0 4 

Three takes too 
small to weigh 

100 0 

2 5 mg 1 2i5 0 dibenz- 
anthracene 

152 

3 4 

0 7 

0 2 

Three takes too 
small to weigh 

45 2 


TABLE vm — AUTOPSY FINDINGS NUMBER OF RATS IN EACH GROUP SHOWING PATHO- 
LOGIC CHANGE 


Treatment 

Lungs 

Liver 

Kidney 

Pentoneum 

Spleen 

Miscellaneous 

Untreated 

Negative 

Negative 

Negatn e 

Negative 

Negative 

Normal cm 
brvos (1) 

1 2 5 6 dibenz 
anthracene 

Negative 

Deposits 
(5) swol- 
len (1) 

Negative 

1 

Fluid (all) 
adhesions 
; (1) 

Deposits (5) 

Abnormal em- 
bryos dead 
(1) pallor (2) 


Experiment 6 —The effect of distilled 
sesame oil solutions of retene and 12 .? 6 
dibenzanthracene on Tumor B, No 2, 
senes of June 4, 1937 Sixteen animals 
Multiple tumors from 0 01 c c and 0 001 
c c of tumor tissue 


0 001 c e , 0 0001 c c , and 0 00001 c c of 
tumor suspension B, No 2 The following 
day one group was set aside as untreated 
controls and the remaining three were 
given 5 c c of sesame oil, and retene and 
dibenzanthracene in oil solution, mtra- 

























POLLIA 


EFFECT ON TRANSPLANTABLE RAT SARCOMA 


689 


benzanthracene From the degree of 
pathologic change m the liver and the rela- 
tive freedom from trouble in the kidneys 
and spleen, it would seem that liver dam- 


metastases m one animal of the retene and 
acacia group were negative for all organs 
examined, as indicated in Table XIII 
Concentrated colloidal solutions, 2 c c 



Fig 4 Fig 5 

Fig 4 Intense cellular reaction of the peritoneal coat in the animals injected with sterilized distilled 
sesame oil (450 X hematoxylin-eosin) 

Fig 5 Extensive focal necrosis of the liver from distilled sesame oil solutions of 1 2 5 6 dibenzanthracene 
(450 X hematoxylin-eosm) 


age may be one of the factors in the in- mtracardiac injection Senes of June 7, 
hibition of tumor growth 1937 Sixteen animals (Table XIII ) 

The autopsy findings except for lung Except for the accidental occurrence of 


TABLE XII — AVERAGE WEIGHTS 


Treatment 

Animal 

Spleen 

Tumor 

Percentage 
of Tumor 
Variation 

Untreated 

147 4 gm 

0 7 gm 

12 0 gm 

100 0 

2 c c of 6 per cent 
acacia 

151 9 gm 

0 8 gm 

11 2 gm 

93 3 

2 c c retene sol 

0 88 mg 

126 0 gm 

0 7 gm 

8 8 gm 

73 2 

2 c c 1 2 5 0 dibenzan- 
thracene 1 0 mg 

151 0 gm 

0 6 gm 

8 4 gm 

70 5 


TABLE Xin TABLE OF AUTOPSY FINDINGS NUMBER OF RATS IN EACH GROUP SHOWING 

PATHOLOGIC CHANGE 


Treatment 

Lungs 

Liver 

Kidneys 

Peritoneum 

Spleen 

Untreated 

[ Negative 

Negative 

Negative 

Negative 

NegaUve 

Acacia 

Metastasis (1) 

Negative 

NegaUve 

Negative 

NegaUve 

Retene 

Metastasis (1) 

Negative 

NegaUve 

NegaUve 

NegaUve 

1 2 5 6 dibenz 
anthracene 

NegaUve 

Negative 

Negative j 

1 

HUH 

Negative 
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TABLE X —TABLE OF AUTOPSY FINDINGS NUMBER OF RATS IN EACH GROUP SHOWING 

PATHOLOGIC CHANGE 


Treatment 

Lungs 

Liver 

Kidney 

Peritoneum 

Spleen 

Thymus 

Untreated 

Negative 

Negative 

Negative 

Negative 

NegaUve 

Negative 

Sesame oil 

Negative 

Swollen (4) 
deposits (4) 

Negative 

Free oily solution (4) , ace- 
tone odor (4), some 
organization of oil (4) 

Deposits (4) 

Negative 

Retene 

Negative 

Swollen (3) 

Negative 

Material organized in 
nodules (3) oily fluid, 

0 5 to 1 e e (4) 

Negative 

Atrophy (4) 

1 2 5 G 

Negative 

Deposits (4) 
(rig 3) 
swollen (3) 

Negative 

1 

Ascites (4) (Fig 2) sero 
sangumous, oily fluid 

6 5 to 13 ce (4) 

Deposits (4) 

Atroph) (4) 


TABLE XI TABLE OF MICROSCOPICAL FINDINGS 


Organs 

Liver 

Peritoneum 

Pancreas 

Pen 

pancreatic 
Con Tissue 

Kidnejs 

Lungs 

Spleen 

Untreated 

Negative 

Negative 

Negative 

Negative 

Negative 

Slight pneu 
m o n l c 
changes 

Negative 

5 c c sesame 
oil 

Hyperemia 

Marked cell 
infiltration 
Tig 4) 

Necrosis 

Cellular infil- 
tration 

Slight 
change (?) 

Definite ex 
travasation 
of blood 

Change m 
hemato- 
poietic 
tissue 

600 mg 
retene 

Mod no 
areas focal 
necrosis 

Thickening 
(?) edema 

Necrosis 

Marked cel 
lular infil 
tration 

Slight 
change (?) 

Definite e\ 
travasation 
of blood 

Change in 
hemato- 
poietic 
tissue 

60 mg 

12 6 6 
dibenz- 
anthracene 

Extensive fo- 
cal necrosis 
(Fig 6) 

Atrophy with 
cellular in 
filtration 

Necrosis 
(Fig 5) 

Marked cel 
lular infil- 
tration 

Shght 
change (?) 

Definite ex- 
travasation 
of blood 

Change in 
hemato- 
poietic 
tissue 


Heart muscle and the tumor B No 2, apparently were in no way affected by the treatment given the animals 


Distilled sesame oil solutions Senes of 
June?, 1937 Sixteen animals (Table XI ) 
Experiment 7— The effect of concen- 
trated colloidal solutions, 2 cc mtracar- 
diac injection Senes of June 7, 1937 
Sixteen animals 

The visible deposits of hydrocarbons, 
descnbed above, indicated that dibenzan- 
thracene and retene m sesame oil are poorly 
~ absorbed, ~smce such a large amount is 
precipitated or organized Concentrated 
colloidal solutions seem to suffer the same 
fate, as considerable precipitation also oc- 
curs' if the amount injected is taken into 
consideration Therefore, the only way 
m which complete entrance of the dose m 
the body can be assured seems to be by 
injection of the colloidal solutions of the 
compounds into the blood stream 


Accordingly four groups of four rats 
each, weighing about 100 grams, were in- 
oculated m the manner descnbed, with 
0 01 c c , 0 001 c c , 0 0001 c c , and 0 00001 
c c of suspension of tumor B, No 2, 
and the next day three groups received 
mtracardiac injections under ether of 2 c c 
of acacia, 2 c c of colloidal retene solution 
containing 0 88 mg , and 2 c c of colloidal 
solution of 1 2 5 6 dibenzanthracene con- 
taining 1 0 mg The untreated controls 
were also anesthetized and punctured, but 
did not receive any injection 

This Table XII shows the same tendency 
to inhibition in the growth of the tumor as 
has already been noted m the intrapen- 
toneal injections, but to a much less de- 
gree, which may be accounted for by the 
small dose of the retene and 1 2 5 6 di- 
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ar to those observed in the previous bright yellow oil to appear in aspirated 
ixpenments in which sesame oil and its quantities of 4 0-13 5 c c However, one 
iolutions of retene and 1 2 5 6 dibenzan- very interesting observation concerned the 



Fig 6 Fig 7 

Fig 6 Marked degenerative changes in the pancreas of animals treated with retene in sesame (450 X 
hematovylm-eosin) 

Fig 7 Focal necrosis of the liver in animals receiving intracardiac injections of colloidal suspension of 
1 2 5 0 dibenxanthracene ra 6 per cent acacia (450 X hematoxylm-eosm) 


thracene were used, made in accordance 
with the oral instructions Therefore, the 
pronounced general toxic effects in the 
author’s animals could not be due to the 
difference in preparation, concentration, 
and sterilization of the materials The 
volume used m the published technic was 
twice that employed m the previous ex- 
periments herein described The injection 
of this amount in this experiment caused 
proportionately greater lesions, deposits 
of hydrocarbon, sero-sanguinous fluid, and 


unheated sterile sesame oil The entire 
amount had been converted into a milky 
emulsion the consistency of gruel, one 
probable stage in the changes undergone 
by this oil in the peritoneal cavity 

The failure of very much of the dibenzan- 
thracene solution to be absorbed in every 
experiment was not altogether unexpected 
because an injection given a rat two 
months before produced yellow-orange 
colored formations under the diaphragm, 
between the liver lobes, around the spleen. 


TABLE XIV — AUTOPSY FINDINGS 


Treatment 1 Thjrmis 1 Lungs 1 Iner 1 Peritoneum I 

Spleen j 

ludneya 

Sesame ml (2 Y 5 c c ) 

Normal J 

i 

Normal 

Swollen (all) 
Plaque of organ- 
ized oil be 
tween dome 
and diaphragm 

4 + organization of oil 
(all) 

Inflammation (2) 

Acetone odor (I) 

1 Extravasation of blood 
(I) 

Normal 1 

Normal 

0 5 per cent 1 2 i G di 
henzanthracenc <2 X 

5 c c > 

! f 

Normal 

j 

j Swollen (2) 

Large plaque* of 
organized ma 
tena] (all) 

1 

Sero-eangumoua oil} 
fluid (all) 
Inflammation (1) 
Nodules of organized 
material (all) 

Ail or part coated 
with 1 2 5 Gdi- 
be nxan.thra.oene 

Normal 

1 0 per cent 1 2 o Gdi 
benzanthracene (2 X 
See) 

Atroph} 

(all) 

Sero-sangumoua 1 
Qmd in pleura 

(I) 

Swollen (all) 

Large plaque* of 
organized ma 
tenal (all) 

Sero-aanguinous oil} 
fluid (all) 
Inflammation (all) 
Nodules (all) 

All or part coated 
with 1 2 5 6 di 
benzanthracene 

Deposits 

(2) 
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lung metastases m the acacia- and retene- 
mjected animals, there were no gross 
abnormalities observed in these post- 
mortem examinations 

COMMENTS ON PHOTOMICROGRAPHS 

Microscopic sections were made of the 
hver, kidney, and tumor in Experiment 
7 The hver suffered damage m both the 
retene and dibenzanthracene animals Al- 
though they were not of the same degree 
as those seen m sesame oil solutions, still 
they were consistent with the pathologic 
effects of the same hydrocarbons m the 
sesame oil solutions 

SUPPLEMENT 

Haddow and Robinson (2), Haddow (1), 
Scott and Scott (6) described a method of 


retene, and 1 2 5 6 dibenzanthracene were 
injected into the rat’s blood stream 
Therefore m Experiment 8, the materials 
were prepared m accordance to the pub- 
lished technic 

Solutions of 0 5 per cent and 1 0 per cent 
of Eastman Kodak Company’s 12 5 6 
dibenzanthracene, M P 258-260° C , were 
prepared, corked with cotton plugs, placed 
m the hot air oven and heated to 100° C 
After two hours, aided by frequent shaking 
and mashing with a sterile glass rod, the 
material m the 0 5 per cent showed com- 
plete solution except for one tiny crystal, 
but m the 1 0 per cent it did not com- 
pletely dissolve even after two and one 
half hours Then it was taken out, but 
when the two concentrations were allowed 
to cool to 37° C , a considerable number 
of crystals reappeared, which caused both 


preparing their sesame oil solutions dif- 
ferent from that used by the author 
They heat their solutions to 100 ° C , and 
m all but one exception use 0 5 per 
cent of 1 2 5 G dibenzanthracene in con- 
trast to heating at 150° C for one hour 
of a 1 per cent solution Scott notes that 
the systemic absorption of 1 2 5 6 di- 
benzanthracene is probably less at 1 per 
cent because of precipitation, and used it 
only in one experiment In addition, the 
authors cited gave two injections, using 
about twice as much, and also stated that 
the sterilization process serves to dissolve 
the dibenzanthracene, but did not say- 
how long the heat is applied 

All of the dibenzanthracene solutions 


used in the preceding experiments were 1 
per cent, and heated at 150° C , for one 
hour, but this treatment was not sufficient 
to dissolve the material entirely and on 


loling to body temperature, a consider- 
jle portion crystallized out It is possible 
iat if these oils were heated too long in 
presence of air, and oxidation had 
ken place, with the production of lm- 
.ting substances such as aldehydes, that 
ould explain the varying degrees of peri- 
neal reaction found above, although it 
3 uld not account for the definite hver 
langes seen when the small doses of 


fluids to become opalescent 

The following day three Wistar rats, 
average weight 135 grams, three of mixed 
breed, average weight 100 grams, and three 
pure strain, average weight 90 grams, were 
separated into three groups, consisting of 
one Wistar, one mixed, and one pure 
strain The first group received two doses 
of 5 c c each of 0 5 per cent solution of 
1 2 5 6 dibenzanthracene on two consecu- 
tive days, and the second group was given 
two doses of 5 c c each, also on consecu- 
tive days of the 1 0 per cent solution 
heated to 100° C for two and one-half 
hours The third group was used for the 
sesame oil treatment In order to eliminate 
the possible presence of injurious products 
from beating, 30 e e of distilled sesame oil 
was withdrawn from the lower third of the 
container with sterile technic in such a 
way as to insure at least the absence of 
mass aerobic contamination The animals 
were injected intrap entoneally with two 
doses of 5 c c each of this unheated oil on 
two coiisecutive days Twenty-one days 
later, all nine animals were sacrificed The 
autopsy findings described m Table XIV 
show that the lesions produced by un- 
heated sterile sesame oil and by a solution 
of dibenzanthracene, made m accordance 
with the published technic, were sum- 
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certain amount of debilitating action” 
which was indicated m the higher correla- 
tion values for the various organs of the 
control groups except in the case of the 
brain and spleen 

Beltrami (9) noted that painting mice 
with 1, 2 benzpyrene, benzol, or anthracene 
caused changes in the liver and spleen of 
these animals suggestive of a general toxic 
reacbon, smce the splenic pulp and the 
blood vessel walls of the spleen and other 
organs were the site of amyloid degenera- 
bon, while the liver was the seat of foci of 
immature blood corpuscles in the portal 
spaces and capillaries of the lobules 

Pybus and Miller (10) report that 
mtrapentoneal injections of solubons of 
1 2 5 6 dibenzanthracene in mice caused 
a high mortality, with findings of peritoneal 
adhesions and degenerations of the liver 
and kidneys 


SUMMARY 

A number of white rats of pure breed, 
bearing sarcomas (about 2 0 cm or more 
m diameter), were given mtrapentoneal 
injections of 1 2 5 6 dibenzanthracene or 
retene dissolved in sesame oil or in the 
form of a colloidal suspension in 6 per cent 
acacia In one instance the colloidal 
suspension was administered m doses by 
the intracardiac route Among other 
things, lard oil, sesame oil, and varying 
eoncentrabons of acacia were also injected 
and their effects upon the animal and the 
tumor was noted The following results 
were observed 

1 The hydrocarbon 1 2 5 6 dibenzan- 
thracene definitely inhibited this 
tumor (B, No 2) m every instance 

2 Retene also inhibited it, but to a lesser 
degree Whether or not retene is 
carcinogenic is not known, but a 
senes of rats are being mjected to 
determine this feature 

3 Acacia did not inhibit 

4 All animals treated intrapentoneally 
showed considerable damage to the 
viscera slight, with colloidal sus- 
pensions, marked, with sesame oil 


solutions Lard oil was prone to 
excite marked cellular proliferation 
and organization m the pentoneal 
cavity 

5 The liver was always injured, even 
with minute doses of retene and di- 
benzanthracene given mtracardiac- 
ally 

6 When distilled sesame oil caused 
definite pentoneal lmtabon, it inhibi- 
ted tumor growth, but there was no 
instance of inhibition with the house- 
hold brand 

It is, therefore, suggested that the 
mhibibon < S'-4he^sarccima JB,’ ~No 2, may 
have been due, in part, at least, to con- 
sbtubonal damage and that the effect 
of 1 2 5 6 dibenzanthracene is not spe- 
cifically directed against the neoplasms 
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with nodules throughout the omentum 
Extraction with ether yielded a solution 
which gave the characteristic fluorescence 
under ultra-violet light 



Fig 8 Liver changes from intracardiac col 
loidal retene (460 X hematoxylm-eosin) 


Intrapentoneal administration of 1 2 5 6 
dibenzanthracene m sesame oil Senes 
of Aug 4, 1937 (Table XIV, p 691 ) 
Experiment S — The effect of different 
volumes and concentrations of acacia 
solutions on the growth of B, No 2, from 
vanous volumes of inoculum Senes of 
May 24, 1937 Nine animals 


from suspensions of 0 01 c c , 0 001 c e , 
0 0001 c c , and 0 00001 c c Nine rats 
were inoculated with tumor B, No 2, 
suspension m the same manner as in Ex- 
periment 5 The following day eight were 
injected mtrapentoneally with the solu- 
tions of acacia as above descnbed, and one 
was left as control The result indicated 
in Table XV shows that acacia solu- 
tions so given had no stimulating effect 
on the size of the tumors resulting from 
the vanous volumes of inoculum 

DISCUSSION 

Smce the presence of illness tends to 
inhibit the growth of tumors, the observa- 
tion that certain carcinogenic compounds 
do the same thing without making the 
animal sick would be of great significance 
But when the experiment was repeated by 
the author, considerable injury was noted 
not only m rats which received the hydro- 
carbons but in the sesame oil controls as 
well However, it is still important to 
note that, as a rule, acacia and household 
sesame oil did not tend to inhibit tumor 
growth, whde the addition of the hydro- 
carbons retene and 1 2 5 6 dibenzanthra- 
cene to these compounds did 

Twort and Lyth (7) noted that when 
0 5 c c of vanous mineral oils were in- 
jected mtrapentoneally into 20-gram mice, 
a portion was recoverable m one week and 
that the introduction was followed by 


TABLE XV 


Concentration of 
Acacia 

6 Per Cent 

12 Per Cent 

25 Per Cent 

50 Per Cent 

Volume of Acacia 
Injected 

2 c c 

5 c c 

! 2 c c 

1 dec 

1 

2 c c 

1 

5 c c 

2 c c 

5 cc 

Total Wt Tumor 
Tissue per Rat j 

17 4 gm 

21 2 gm 

22 7 gm 

31 1 gm 

28 1 gm 

28 9 gm 

44 4 gm 

34 9 gm 


Untreated Control Total vrt of tumor tissue 32 4 gm 


It bad been noted casually that animals 
which had been treated with acacia solu- 
tion seemed to be a little heavier m weight 
Therefore, it was decided to try the effect 
of acacia solutions without hydrocarbons 
m amounts of 2 and 5 c c , and in concen- 
trations of 6 per cent, 12 per cent, 2o per 
-cent, and 50 per cent on tumors grown 


invasion of leukocytes, possible trapping 
of the od and subsequent endothelial 
proliferation (peritonitis) They also 
found that painting mice with these oils 
caused fatty infiltration and hyaline de- 
generation of the liver 

Twort and Twort (S) found that paint- 
ing mice with synthetic tar produced “a 



BLOOD VESSEL MARKINGS IN THE DORSAL VERTEBRAE 
SIMULATING FRACTURE 1 

PRELIMINARY REPORT 

By KENNETH S DAVIS, MS.MD, Los Angeles 

From the X-ray Department, St Vincent's Hospital, and the School of Medicine, University of 

Southern California 

I N these days with court litigation more anomaly of the dorsal vertebrae which has 
concerned in regard to unnecessary de- been at least once interpreted as fracture 
tail than with the broader principles of and as such was the basis of litigation 



Fig l Lateral roentgenogram ol the dorsal spme in a man who had sustained 
injury m a railroad accident The ninth and tenth vertebra show transverse linear 
marks bisecting the vertebra: into two symmetrical halves The upper halt of the 
body of the tenth dorsal lies fulh 3 mm anterior to the lower half This case brings 
up the interesting spcculauon of a divided \ ertebra, due either to failure of fusion 
of the primitive somites or to a persistence of the inter -segmental septum, with a 
possible displacement of the upper half of the bod) of the tenth dorsal as a result of 
the trauma The twelfth dorsal, which was not included m this roentgenogram 
showed a compression fracture 

justice, it would seem vise to record an Our attention was first drawn to this 
1 Presented before the I ifth International Congress an °Uialy when we were called into COUTt to 

of Radiology m Chicago Sept 13-17 1937 interpret roentgenograms made of the 
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I N these days with court litigation more anomaly of the dorsal vertebrae which has 
concerned m regard to unnecessary de- been at least once interpreted as fracture 
tail than with the broader principles of and as such was the basis of litigation 



Ftg 1 Lateral roentgenogram of the dorsal spine in a man who had sustained 
injury m a railroad accident The ninth and tenth icrtebrie show transverse linear 
marks bisecting the vertebral into two symmetrical halves The upper half of the 
body of the tenth dorsal lies full} 3 mm anterior to the lower half This case brings 
up the interesting speculation of a divided vertebra due either to failure of fusion 
of the primitive somites or to a persistence of the utter segmental septum, with a 
possible displacement of the upper half of the bod) of the tenth dorsal as a result of 
the trauma The twelfth dorsal, which was not included in this roentgenogram 
showed a compression fracture 

justice, it would seem wise to record an Our attention was first drawn to this 

' Presented before tlic Fifth International Congress an01 »aly when we Mere called into COUrt to 

Of Radiolog} in Chicago Sept 13-17 1937 interpret roentgenograms made of the 
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Fig 2 Lateral roentgenogram of the dorsal 
vertebra in a colored male, 42 years of age com 
plaining of pain in neck and shoulders No his 
tory of injury On physical examination patient 
complains of tenderness on pressure over the 
spinous processes of the cervical and upper dorsal 
vertebra No tenderness could be elicited over 
the lower dorsal spine This film illustrates the 
typical transverse linear marks in the dorsal verte 
bra due to blood vessel channels in the vertebral 
body 


dorsal spine These films showed definite 
transverse linear marks through the cen- 
ters of the bodies of the ninth and tenth 
dorsal vertebrae, best seen m the lateral 
view but also demonstrable in the antero- 
posterior view These lines apparently 
divided the body into two symmetrical 
halves and in one of the roentgenograms 
the upper half of the body of the tenth dor- 
sal apparently lay about 3 mm anterior 


to the lower half (Fig 1) There was also a 
fracture through the anterior superior mar- 
gin of the twelfth dorsal with a moderate 
compression of the anterior margin of the 
body as a result 

A careful remew of the lateral roentgeno 
grams of the dorsal vertebra m our files 
showed 43 cases in which this anomaly ex- 
isted Since then, in viewing lateral films 
in this region, this transverse linear mark 
has been observed in about 10 per cent of 
all cases (Fig 2) It was seen in approxi- 
mately the same percentage of non-trau- 
matic cases as in those that had sustained 
trauma These lmes were found in persons 
from 20 to 76 years of age, the average age 
being about 42 

Being unable to obtain any postmortem 
material m our cluneal cases, we secured 
the dorsal vertebra from cadavers in the 
Department of Anatomy of the Medical 
School of the University of Southern Cali- 
fornia Lateral roentgenograms of the re- 
moved spines showed an astonishingly high 
percentage of transverse linear marks in the 
dorsal vertebrae (approximately 22 per 
cent) The vertebrae showing these marks 
were then carefully dissected out and the 
blood vessels were injected with a mixture 
of barium and water After injecting the 
blood vessels and taking anteroposterior, 
lateral, and longitudinal roentgenograms, 
the vertebrae were then sectioned, some 
transversely, some anteropostenorly, and 
some longitudinally These experiments 
revealed that the transverse linear marks 
were due to blood vessel channels in prac- 
tically all instances (Figs 3, 4, 5, and 6) 
The injected channels were always found 
to enter the vertebral body ui approxi 
mately the center of the posterior vertebral 
body wall, extending anteriorly into the 
body for varying distances In no instance 
were we able to trace the channel through 
the anterior surface of the vertebral body 
although in some of the vertebra; the chan- 
nel extended completely across the body 
(Fig 4) 

We were never able to demonstrate blood 
vessels or blood vessel channels entering 
the body directly on the anterior surface 
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except for an occasional small anomalous mam blood supply was received through 
vesse ] branches from the anterior spinal artery 

Wagoner and Pendergrass (1), in their which penetrates the body m the center of 




Fig 3 Fig 4 

Fig 3 Lateral and longitudinal roentgenograms of a dorsal vertebra before and after injection with 
banunt and water Note in the lateral view the notching of the posterior surface of the vertebral bod) at 
the point of emergence of the basi-v ertebral \ ems 

Fig 4 In the lateral roentgenogram of this vertebra the transverse linear mark extended to the anterior 
surface of the bod) A careful search failed to shoo an) continuance of the channel to the exterior of the 
bod) on this surface 



F 'S 5 Tig 6 

Fig 5 This illustrates tlK venous sinusoidal system as described bj Wagoner and Pendergrass The 
sinusoids are visible in the lateral film before injection me 

Tig 0 Longitudinal sections through the vertebral bodies after injection In one vertebra the blood 
vessel channel can be seen ending just beneath the anterior surface. tne Diood 


original research on the intrinsic circula- 
tion of the vertebral body found that the 


the posterior vertebral body wall just above 
the exit of the basi-vertebral veins These 
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artenes could be followed into the central 
substance of the vertebral body before 
dividing They found that the vertebral 


impossible to demonstrate this sinusoidal 
system on the roentgenograms of a normal 
adult spme 



Fig 7-A Fig 7-B Fig 7-C 

Fig 7 Lateral spme of a fetus, infant and child, respectively 
Fig 7 4 Section through a fetal spine showing the three rones of osseous tissue 
as described by Hanson The middle zone can be seen diminishing in its long! 
tudinal measurements m the dorsal spme 
Fig 7-B A lateral roentgenogram of the spme in an infant age si\ months In 
the dorsal region the middle transverse zone of osseous tissue is prominent This 
zone could be seen not only in the lateral but m the anteroposterior view as well 
Fig 7 C Lateral film w a three year-old child showing the translucent split” 
in the anterior part of the bodies of the dorsal vertebrae KChler states that this 
line is due to nutrient foramina but in my opinion it is a residual marl, of the middle 
transverse zone of osseous tissue as described by Hanson 


bodies drained by four mam venous trunks 
Two leave the body — one on either side — 
antero-laterally just above the mid-hne 
Two emerge from the center of the postertor 
vertebral body wall and are commonly 
called the basi- vertebral veins Within the 
body these four veins meet to form a large 
central reservoir or sinusoidal venous sys- 
tem Wagoner and Pendergrass found it 


Kohler (2), Hahn (8), and other German 
authorities (3, 5), have described a clear 
band-like translucent split extending from 
the middle of the anterior surface of the 
vertebral body into the body for varying 
distances This finding was noted only in 
lateral roentgenograms of the spine in 
children and young adults They attribu- 
ted these lines to large nutrient foramina 
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and stated that the rarity of their appear- 
ance was due to the exceptionally rich 
blood supply of the vertebral bodies, which 
continues for only a short tune in childhood 
and adolescence Kohler states that these 
foramina are so large that one can pass an 
ordinary probe a good distance into the 
bone 

However, in our experimental work dur- 
ing which several hundred vertebral bodies 
were dissected we were never able to dem- 
onstrate any of these foramina In fact, we 
were never able to find any blood vessels or 
blood vessel channels entering the body di- 
rectly on the anterior surface except for an 
occasional small anomalous vessel 
Hanson (4), who first described the three 
zones of ossification m the spines of infants 
and young children, undoubtedly has given 
us a possible explanation for this “translu- 
cent split” on the anterior surface of the 
vertebral body during early life The mid- 
dle zone which is of lessened density in the 
roentgenogram consists of fully formed 
cancellous bone and contains fanly large 
blood vessel channels This zone is rou- 
tinely demonstrable m lateral roentgeno- 
grams of the spines of infants (Fig 7) 
Above and below this central zone are two 
layers of ossifying cartilage which form 
bone much more dense than the 
“middle zone ” A persistence of the 
shadow of the middle zone might well ac- 
count for the “translucent split” seen m the 
anterior portion of the bodies of the verte- 
bra m children as first described by 
Kohler and Hahn (Fig S) No one has as 
yet observed the persistence of this notch 
or “split” in adult life There is certainly 
no association of this anterior "split" with 
the translucent line seen in lateral roent- 
genograms of adult spines which are defi- 
nitely blood vessel markings These mark- 
ings uniformly begin on the posterior mar- 
gin of the body of the vertebrae, extending 
forward into the body for varying dis- 
tances (Figs 3, 4, 5, and G) 

SUMMARY 

1 In the great majority of cases trans- 



Fig 8 Lateral roentgenogram of the dorsal verte- 
bra in a boy, seven years of age showing the an- 
terior translucent split” as described by Kdhler 
and Hahn This line is absolutely different in 
both location and appearance from the trans- 
verse linear marks seen in lateral films of the 
dorsal spine in adults the latter bemg due to 
blood vessel channels Compare with Figures 
3, 4, 5, and 6 

verse translucent linear marks in the dor- 
sal vertebrae seen m profile mews of adults 
are due to blood vessel channels 

2 The blood vessels enter the vertebral 
body posteriorly and antero-laterally m the 
mid-line, but they da not enter from the an- 
terior surface 

3 The notching or “split” m the an- 
terior margins of the dorsal vertebral 
bodies m children is m all probability de- 
velopmental, as has been described by 
Hanson 

4 The translucent line seen in lateral 
roentgenograms of adult spines is not asso- 
ciated with the notching and translucent 
“split” seen in the anterior margin of the 
vertebrae of infants and young children 
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arteries could be followed into the central 
substance of the vertebral body before 
dividing They found that the vertebral 


impossible to demonstrate this sinusoidal 
system on the roentgenograms of a normal 
adult spme 



Fig 7-A Fig 7 -B. Fig 7-C 

Tig 7 Lateral spme of a fetus, infant, and child respectively 
Tig 7-A Section through a fetal spme showing the three zones of osseous tissue 
as described by Hanson The middle zone can be seen diminishing in its longi 
tudmal measurements in the dorsal spme 

Fig 7-B A lateral roentgenogram of the spme in an infant age six months In 
the dorsal region the middle transverse zone of osseous tissue is prominent This 
zone could be seen not only in the lateral but in the anteroposterior view as well 
Fig 7-C Lateral film m a three-year-old child showing the translucent split” 
in the anterior part of the bodies of the dorsal vertebra Kohler states that this 
lme is due to nutrient foramina but m m> opinion it is a residual mark of the middle 
transverse zone of osseous tissue as described by Hanson, 


bodies drained by four main venous trunks 
Two leave the body — one on either side — 
antero-laterally just above the mid-line 
Two emerge from the center of the posterior 
vertebral body wall and are commonly 
called the basi-vertebral veins Within the 
body these four veins meet to form a large 
central reservoir or sinusoidal venous sys- 
tem Wagoner and Pendergrass found it 


Kohler (2), Hahn (S), and other German 
authorities (3, 5), have described a clear 
band-like translucent spht extending from 
the middle of the anterior surface of the 
vertebral body into the body for varying 
distances This finding was noted only in 
lateral roentgenograms of the spme in 
children and young adults They attribu- 
ted these lines to large nutrient foramina 
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A ROENTGENOLOGIC STUDY 

By SAMUEL BROWN, M D , J E McCARTHY, M D , and H G REINEKE, M D , 

Cincinnati, Ohio 

From the Jewish, Good Samaritan, and General Hospitals 


I IT is a generally accepted truth that a 
knowledge of anatomy and physiology 
of a structure constitutes the basis for 
a diagnosis It is for this reason that 
much space will be allotted to a discussion 
of the roentgen anatomy and physiology 
of the soft structures of the neck 
A review of the literature of the roent- 
genologic study of the neck reveals three 
periods of activity The first, beginning 
with the discovery of the x-ray to the 
year 1914, was characterized by consider- 
able interest in the roentgen study of the 
soft structures From 1914 to 1927, the 
literature was barren m reference to this 
subject From 1927 on, numerous valu- 
able scientific contributions have been 
made 

During the first period a great deal of 
importance was attached to the diagnosis 
of foreign bodies lodged m the food and 
air passages This is exemplified by the 
following statement by Carl Beck (1), 
m 1904, m one of the earliest text-books 
on the roentgen ray “If the roentgen rays 
had done nothing else but locate foreign 
bodies m the throat, they would represent 
one of the greatest blessings to suffering 
humanity ” In the same text-book the 
author discusses the diagnosis of aneurysms 
of the carotid and subclavian arteries, 
tumors of the larynx, goiter, and concre- 
tions m the submaxillary glands Sinclair 
Tousey (2), another American author of an 
early roentgen-ray text-book, m 1910 dis- 
cussed the roentgen anatomy of the larynx 
and % anous diseases of the neck diagnosed 
by the x-rays Among the important 
contributions to the advancement of our 
knowledge of the roentgenology of the 
neck of this period are those of Frankel 

1 Read before the Fifth International Congress of 
Rndiolog} , Chicago, Sept 12-17, 1937 


(3), Scheier (4), Thost (5), and Iglauer (6) 
A great deal of credit is due these men for 
developing x-ray technic, the description 
of the roentgen anatomy and physiology 
of the soft parts, and the diagnosis of ab- 
normal changes affecting the latter All 
this was accomplished m spite of the limita- 
tions of the apparatus of that time In 
the second period nothing was added to 
our knowledge There was but one con- 
tribution and that by Pfahler (7), who 
described a new roentgenographic technic 
for the study of the thyroid gland 

The third period is rich m many original 
scientific contributions Mosher (8) dis- 
cussed the movement of the tongue, epi- 
glottis, and hyoid bone during swallowing 
One year later (1928) Brown and Reineke 
(9) published a paper dealmg with the 
roentgen anatomy of the soft structures of 
the neck and the diagnosis of various af- 
fections This paper was characterized 
by Pancoast as “a preface to the roent- 
genologic study of the neck ” This was 
later (1930) supplemented by another 
paper (10) which dealt with the superior 
and posterior mediastma and some af- 
fections of the neck In the same year 
(1928) Hickey (11) contributed an in- 
valuable paper on the normal anatomy of 
the larynx in which he emphasized the 
importance of placing the film close to the 
neck m order to obtain better detail In 
1930 Hay’s (12) excellent monograph ap- 
peared, which, by the way, has been a 
constant companion in our studies In 
the same year Barclay (13) contributed 
a paper on the normal mechanism of swal- 
lowing and later discussed the same sub- 
ject in his monograph (14) on the diges- 
tive tract (1933) In 1930 Pancoast (15) 
published a highly scientific paper dealing 
with the roentgenology of the upper re- 
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blood vessels, nerves, glands, and fascia 
The recently introduced pneumofasaa- 
gram of Gratz (31) may prove of service, 
but, so far, we have not made use of this 
method We do have several cases of 
spontaneous pneumofasciagrams as a re- 
sult of accidents which have proven in- 
structive in differentiating some of the 
soft structures 

THE ROENTGEN ANATOMY AND PHYSIOLOGY 
OF THE NECK 

In general, the neck has the shape of an 
obhque cylinder linking together the head 
above and the thorax below The upper 
and lower boundaries of the neck are on a 
lower level anteriorly than posteriorly, so 
that there is a considerable supenmposi- 
tion of the structures in the anteroposterior 
view, the upper region of the neck being 
overlapped by the facial structures, the 
lower by the thoracic The length and 
thickness of the neck depend upon the age 
of the individual and his habitus In- 
dividuals of the asthenic type have long 
and narrow necks, of the sthenic type, 
short and broad In infants the neck is 
usually short, and, relatively speaking, 
broad The internal structures of the 
neck generally conform in length and 
breadth to that of the external 

The structures of the neck which can be 
identified by the x-ray are as follows (1) 
cervical spme, (2) muscles, subcutaneous 
tissue, and skm, (3) prevertebral fascia, 
(4) posterior pharyngeal wall, (5) naso-, 
oro-, and laryngo-pharynx , (6) soft palate 
and uvula , (7) passage between mouth and 
pharynx , (S) base of tongue and lingual 
tonsil^ (9) mandible and hyoid bone, 

(10) epiglottic vallecula and epiglottis, 

(11) aryepiglottic folds and arytenoid 
cartilages, (12) laryngeal vestibule, (13) 
ventricular folds, (14) vocal cords, (15) 
thyroid cartilage, (1G) cricoid cartilage, 
(17) trachea, (IS) pyriform sinuses, (19) 
esophagus, (20) tonsils, (21) glands, 
chiefly the thyroid 

In the anteroposterior position (Fig 1) 
the cervical spine occupies about the 
middle third of the roentgenogram On 


each side of the spme there is a column 
of undifferentiated soft tissue consisting of 
muscles, blood vessels, nerves, and glands 
In a pneumofasaagram of the neck (Figs 
2 and 3) some of the muscle layers can be 
differentiated by the intervening air in 
the fascial planes Superimposed upon 
the spme are a number of important struc- 
tures which, however, cannot be recognized 
The trachea, because it is air-contammg, 
is readily differentiated It is located m 
the median plane in front of the spme, 
commencing at the level of the body of the 
fifth cervical vertebra when at rest, and 
extending downward mto the thoracic 
cavity Above, the walls of the trachea 
gradually converge resembling a cone, the 
apex of which corresponds to the region of 
the true vocal cords On each side of the 
tracheal cone the alae of the thyroid carti- 
lage are often recognized when they are 
ossified They lie at the periphery of the 
cervical vertebrae, gradually diverging in 
their upward course The end of the tra- 
cheal cone is located in the center of the so- 
called thyroid cartilage box The pharynx 
and esophagus cannot be recognized on a 
plain anteroposterior view unless banum or 
other opaque medium is swallowed (Fig 

4) The lumen of the pharynx appears 
to be rather broad from side to side, but 
below the fifth cervical vertebra it abruptly 
narrows in its downward passage Tins 
narrowing corresponds to the lumen of the 
cervical portion of the esophagus 

In the lateral position of the neck (Fig 

5) the cervical spme again occupies ap- 
proximately the middle thir d Behind 
the spme there is a layer of soft tissue which 
can be differentiated mto three zones on 
account of shght variation m their den- 
sity, corresponding to the skm, subcuta- 
neous fatty tissue, and muscles 

In front of the spme there are several 
important structures the pharynx, larynx, 
trachea, esophagus, hyoid bone, base 
of the tongue, soft palate, and tonsils 
These are readily differentiated because 
some of them are air-containing, while the 
others are dense enough to make them 
stand out m contrast to the former 
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spiratory tract, with special reference to 
the larynx and adjacent structures To- 
gether with Pendergrass (16) he presented 
a paper concerning the roentgenologic 
diagnosis of diseases of the upper respira- 
tory tract in children In 1933 Pancoast 
(17) presented an excellent contribution 
dealing with the roentgenology of the 
pharynx and cervical esophagus Jackson 
(18 and 19) contributed (1930 and 1936) 
valuable papers on the soft structures of 
the neck Pack and Craver (20) dis- 
cussed at length the diagnosis and treat- 
ment of tumors of the larynx and thyroid 
(1931) An evaluation of roentgenology 
in otolaryngology was presented by Golden 
(21) in 1933 The following year Jons- 
son (22) described a new method for roent- 
gen examination of the hypopharynx and 
upper air passages, which consisted in mak- 
ing use of the Valsalva experiment This 
has proven to be valuable in our work 
In the same year Hirsch and Baum (23) 
contributed an elaborate study on the 
roentgen diagnosis and treatment of laryn- 
geal tumors The following year (1935) 
Chamberlain and Young (24) published a 
paper on the ossification of the normal 
laryngeal cartilages Recently (1936) 
there has appeared a valuable paper by 
Taylor (25) in which he discusses ossifica- 
tion of the laryngeal cartilages under nor- 
mal and abnormal conditions 

Among the many who contributed 
papers on the diagnosis of foreign bodies 
in the throat, those of Iglauer and Ranso- 
hoff (26) in 1924, Tucker (27) in 1925, and 
Manges (28 and 29) from 1927 to 1929 are 
outstanding, for the principles of diag- 
nosis that they developed can be applied 
in many diverse situations 

In this paper it is planned to incorporate 
the knowledge gamed from the study of the 
above contributions with our own ob- 
servation of many years of the roentgen 
anatomy and physiology of the neck under 
normal and abnormal conditions 

X-RAY TECHNIC 

Great improvements have taken place 
m the character of the roentgenograms of 


the neck resulting from several factors, 
namely, increased milliamperage and kilo- 
voltage, greater distances and shorter ex- 
posures, so that it is now possible to ob 
tain sharply defined roentgenograms 
During the past few years, with few ex- 
ceptions, we have used the same technic 
for the neck as for the thorax 70-80 kv , 
60 ma , 6 feet distance, time, about one- 
half to one second, m the sitting position 
This technic is modified in the case of in- 
fants and children whose co-operation is 
generally hard to obtain Under these con- 
ditions, we use the horizontal position which 
is more adapted for the proper immobiliza- 
tion of the neck and a shorter distance 
In general, relatively good diagnostic 
roentgenograms are obtained For pa- 
tients who are too ill to sit up the recum- 
bent position is also necessarily used 
For the lateral mew of the neck we make 
use of Grandy’s (30) technic for the cer- 
vical spme, which consists in having either 
shoulder resting against the vertical cas- 
sette changer The head and neck are 
held parallel to the cassette and are stead- 
ied by an assistant The patient is in- 
structed to hold the breath and not to 
swallow during the exposure When the 
movements of the pharynx, larynx, trachea, 
tongue, hyoid bone, and soft palate are 
desired to be demonstrated, the patient 
is instructed to go through the motions of 
the act of swallowing, phonation, or res- 
piration, and remain in that state during 
the \-ray exposure For the anteropos- 
terior view the same factors are used with 
the exception that the dorsal surface of 
the neck rests against the cassette At 
times we find it preferable to use the hori- 
zontal position for the anteroposterior 
view, together with the Potter-Bucky 
diaphragm 

The roentgenograms of the neck ob- 
tained with the above technic have been 
highly satisfactory The soft structures 
are sharply outlined, and any abnormal 
change is readily recognized So far, no 
attempt has been made to differentiate 
those structures which he laterally and 
posteriorly to the cervical spme — muscles, 
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above at the base of the cranium and grad- 
ually narrows to the level of the larynx, 
known as the pyriform smuses, and then 
rapidly narrows to its termination Pos- 
teriorly, the wall of the pharynx is complete 
and lies anterior to the upper six cervical 
vertebrae, being separated from the latter 
by the prevertebral fascia and muscles 
The thickness of these structures vanes, 
bemg wider above than below, and wider 
in infants and young children than m 
adults Antenorly the pharynx communi- 
cates with the nasal cavities, mouth, and 
larynx Between the naso- and oro-phar- 
ynx project the soft palate and uvula, 
which under ordinary conditions rest upon 
the dorsum of the tongue During phona- 
tion or deglutition they become elevated, 
assuming the shape of a hammer-toe, thus 
separating the naso-pharynx above from 
the oro-pharynx below and preventing 
food from entering the upper cavity The 
oro-pharynx lies posteriorly to the mouth 
and tongue, the latter of which forms its 
anterior wall The laryngeal portion of 
the pharynx communicates with the larynx, 
and its anterior boundary is formed by the 
epiglottis and the posterior surfaces of the 
arytenoid and cricoid cartilages The naso- 
pharynx remains patent at all times and 
changes its size but httle The trans- 
parency of tins cavity is, however, less 
marked than in the other sections on ac- 
count of the overlapping of the rami of 
the mandible and parotid glands Oc- 
casionally one may see the styloid proc- 
esses and the stylo-hyoid ligaments which, 
when calcified, cross the cavity diagon- 
ally (Fig 0) The oro- and laryn go -phar- 
ynx have considerable latitude m then- 
capacity to expand, thus altering more or 
less m their shape and size Under or- 
dinary respiration there is httle change, 
but during forced expiration or inspiration 
the cavity diminishes or increases, re- 
spectn ely During swallowing the pharyn- 
geal ca\ lty is almost entirely obliterated 
(Fig 7) Tins is brought about by the 
contraction of the pharyngeal muscles, 
the backv ard displacement of the tongue, 
and ele\ ation of the larynx During the 


phonation of certain vowels, such as “A” 
(Fig 8), the cavity somewhat diminishes, 
while in the pronunciation of “E” (Fig 9) 
the cavity increases During the Val- 
salva experiment, which consists of forced 
expiration after a deep inspiration with 
the nose and mouth closed, the cavity 
enlarges considerably In addition, air 
may be noted m the esophagus extending 
to the level of the cnco-pharyngeus muscle 
(Fig 10) 

The cervical portion of the esophagus 
begins at the level of the cricoid cartilage 
and extends downward in front of the 
cervical vertebrae The lumen of the 
esophagus is only a potential one and is 
visualized during the passage of an opaque 
material Otherwise its position is recog- 
nized by a column of non-differentiated 
soft tissue about one centimeter in width 
between the spine and trachea Ordinarily 
its thickness does not exceed two-thirds 
of the anteroposterior diameter of the body 
of the sixth cervical vertebra 

The visualization of the pharynx and 
upper end of the esophagus by an opaque 
medium on a roentgenogram is rather 
difficult because of the rapid passage of the 
food We have succeeded m some cases 
of pharyngitis in which the passage of food 
was delayed (Figs 11 and 12) Fluoro- 
scopically the process of deglutition is 
readily observed When the bolus of food 
is swallowed the soft palate is elevated up 
to a horizontal position and, so-to-speak, 
closes the naso-pharyngeal opening The 
food is seen to travel along the curvature 
of the dorsum of the tongue until it reaches 
the vallecula, the depression between the 
dorsum of the tongue and the epiglottis 
At once the larynx and hyoid bone as- 
cend and the epiglottis turns backward and 
downward so that the bolus is directed to 
the posterior and lower portion of the 
pharynx into the pyriform smuses and 
thence mto the esophagus 

THE TONSILS 

Between the angle of the mandible and 
the cervical spine there is occasionally 



Fig 1 ( upper left) Dorsal view The trachea is distinctly outlined The upper end is shaped like a 
cone, the apex of which corresponds to the true vocal cords At the periphery of the spine there is noted the 
ossified ate of the thyroid cartilage 

Fig 2 (upper right ) Lateral view Spontaneous pneumofasciagram as a result of traumatism Note 

the free air between the posterior wall of the pharynx and prevertebral fascia 

Fig 3 (lower left) Anterior view The same case Note the free air along the fascial planes 
Fig 4 (lower right) Anterior view Barium filled pharynx and esophagus The pharynx is broad the 
esophagus is narrow 


The pharynx extends from the base of sixth cervical vertebra, where it is con- 
the cr anium to the level of the body of the tinuous with the esophagus It is widest 
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Dg 9 ( upper left ) Lateral view The pharyngeal cavity is'greatly increased during the phonatton of 
the sow, cl £’ Note the forward displacement of the tongue andjcpiglottis also the opening of the ventricle 

Tig 10 ( upper right) Lateral stew \alsaha experiment The pharynx is dilated Note the air in 
the upper end of the esophagus 

I lg 11 {Itrier left) Lateral new The pharynx is filled with barium Note the barium in the vallecula 
and pyriform sinuses 

1 lg 12 Umcer right) Anterior new Note the barium filled \ allecula which is separated bj the glosso- 
epiglottic fold into two pouches The pvnfonu sinuses arc filledltnth banum 


and anterior part of the neck, below the the trachea below Its position is not 
hyoid bone and tongue and continuous with fixed, being freeh movable during the act 
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Fig 5 ( upper left) Lateral view The pharynx is outlined w its entire course The laryngeal cartilages 
ar Fig U 6°^^erTtgW < ) '"Lateral view The stylohyoid hgaraent is ossified and is shown between the hyoid 
bone^d ^“’^^^Lateral view The pharyngeal cavity is obhterated during the act of swallowing 
Note the elevation of S The J pharyngeal cavity is greatly dimunshed in sue during phonation 

of vowcl ^ NoteThe bV^rd defacement of the tongue 


noted an oval-shaped shadow m the phar- 
ynx which is due to the tonsils (Fig 


THE LARYNX 

The larynx (Fig 14) occupies the upper 
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Tig 9 [tipper left) Lateral view The pharyngeal cavity is'grcatly increased during the phonation of 
the vowel E ' Note the forward displacement ol the tongue andjepiglottis also the opening of the xentncle 

Fig 10 ( upper righl) Lateral view Valsaha experiment The pharynx is dilated Note the air in 
the upper end of the esophagus 

I lg 11 (/truer left) Lateral xiew The pharynx is filled with barium Note the barium in the x allecula 
and pynform sinuses 

Tig 12 (lo-xcr right) Anterior view Note the banum filled xallecula which is separated by the glosso- 
epiglottic told into two pouches The pvriform sinuses are fillcdjwith banum 

and anterior part of the neck, below the the trachea below Its position is not 
hyoid bone and tongue and continuous with fked, being freely movable during the act 
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of swallowing The larynx is divided into 
three portions, upper, middle, and lower 
The upper, known as the vestibule, ex- 
tends from the superior opening of the 
larynx to the ventricular folds, its width 
diminishing from above downward An- 
teriorly it is bounded by the posterior sur- 
face of the epiglottic and thyro-epiglottic 
ligaments Each lateral wall of the vesti- 
bule is formed by the aryepiglottic fold 
The posterior wall of the vestibule is nar- 
row and corresponds to the interval be- 
tween the upper part of the arytenoid 
cartilages The epiglottis projects up- 
ward to the root of the tongue Its move- 
ments during phonation and deglutition 
determine the size of the vallecula The 
middle subdivision of the laryngeal cavity 
is very small and is bounded above by the 
ventricular folds and below by the vocal 
cords These folds are frequently vis- 
ualized, more often in the female than m 
the male and before complete ossification 
of the cartilages has occurred Anteriorly 
and posteriorly the folds jom, forming 
commissures, and extend from the thy- 
roid cartilages in front to the arytenoid 
cartilages behind, being attached laterally 
to the laryngeal walls The size of the 
ventricle between the folds vanes, de- 
pending upon phonation — the enunciation 
of “E” widens it considerably The nma 
glottidis cannot be recognized on the roent- 
genograms The lower subdivision of the 
laryngeal cavity extends from below the 
true vocal cords to the trachea 

The thyroid cartilage is the largest one 
of the larynx It consists of two broad 
plates, termed alse, which meet antenorly 
at an angle and become fused along the 
median plane Posteriorly the alas di- 
verge from each other, and terminate above 
and below by slender projections known as 
the cornua The superior cornu is at- 
tached to the cornu of the hyoid bone by a 
ligament Midway between the cornu 
of the thyroid cartilage and the cornu of 
the hyoid is the cartilage tnticea which, 
when ossified, can readily be visualized 
Its existence should be kept in mind as it 
mav be confused with foreign bodies 


The cricoid has the shape of a signet 
ring, being narrow antenorly and broad 
postenorly The supenor border articu- 
lates postenorly with the arytenoid carti- 
lages The lateral surfaces of the cncoid 
articulate with the mfenor cornua of the 
thyroid cartilage At times a small hook- 
like projection is noted behind the pos- 
tenor surface of the cncoid, which may be 
occasionally mistaken for a foreign body 
At times it is possible to identify the cor- 
mculate and cuneiform cartilages when 
ossified 

The trachea is a wide patent tube held 
in this shape by cartilaginous rings em- 
bedded m its walls Being deficient in 
cartilage postenorly the antenor portion 
is visualized only when the rings ossify 
In the neck the trachea is in the median 
plane, antenor to the esophagus and in 
contact with the lobes of the thyroid 
gland laterally The trachea is not ngid, 
its length and breadth vary, depending 
upon the force of inspiration This can 
be demonstrated by the Valsalva ex- 
periment 

Ossification of the laryngeal cartilages 
usually begins at the end of the second 
decade The cncoid is the first to show 
signs of ossification, and is followed by 
gradual ossification of the thyroid The 
degree of opacity of the larynx depends 
upon the ossification of its constituent 
parts In general, no definite rule can be 
drawn as regards the exact time, form, 
and degree of ossification on account of a 
marked vanation m different individuals, 
within normal limits 

The thyroid gland can often be recog- 
nized by a shght bulge of the soft tissue 
in front of the trachea, but its exact outline 
cannot be made out 

The hyoid bone is located under the 
mandible It consists of a body and two 
cornua which in adults unite to form one 
bone The cornua cross the pharynx 
anteropostenorly and are parallel to the 
mandible The hyoid bone is freely 
movable, especially during the process of 
deglutition 
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DISEASES OF THE NECK 

The Cerncal Spme — We are not pri- 
marily interested m the spme, except inso- 
far as it may affect the soft structures of the 
neck It should be studied both in the 
anteroposterior and lateral positions 
Fractures, dislocations, and hypertrophic 
changes will often alter the normal con- 
tour of the pharynx and esophagus New- 
growths of the spme, either primary or 
secondary, were also noted to affect the 
relationship of the adjacent structures 
In a case of neurofibroma there was con- 
siderable distortion of both the hard and 
soft structures of the neck Tuberculous 
lesions of the spme may produce consider- 
able distortion of the posterior wall of the 
pharynx because of the secondary forma- 
tion of a chrome retropharyngeal abscess 
(Fig 15) 

The Pharynx — The most important le- 
sions of the pharynx are tumors, benign 
and malignant, and acute retropharyngeal 
abscesses Tumors in the retropharyn- 
geal region are recognized by more or less 
obliteration of the cavity by a shadow of 
soft consistence Of course, the exact 
nature of the tumor cannot be determined 

Retropharyngeal abscess of the acute 
type is readily recognized by the widened 
space between the spme and posterior 
pharyngeal wall (Fig 16) Such an ab- 
scess may involve the entire space and at 
times extend into the posterior medias- 
tinum The pharynx, larynx, and trachea 
are displaced forward — the degree depends 
upon the size of the abscess The pres- 
ence of an an bubble m the retropharyn- 
geal space is pathognomonic of an abscess 
and is invariably due to a perforation by a 
foreign body Swelling of the retropharyn- 
geal space is not always due to tumors or 
abscesses and may be the result of a cellu- 
litis One of the largest swellings we have 
encountered was due to the latter 

Tumors arising from the anterior bound- 
ary of the pharynx are usually of nasal or 
oral origin Carcinoma of the base of the 
tongue produces a deformity of its pharyn- 
geal wall and often extends to the val- 


lecula This can be demonstrated more 
satisfactorily by an opaque medium The 
epiglottis is often found to be thickened and 
not freely movable 

Acute or chrome pharyngitis shows, in 
general, swelling of the mucous membrane 
(Fig 17) Dysphagia is quite marked and 
the passage of food is impeded, thus en- 
abling one to visualize the pharynx by 
means of an opaque medium 

Esophagus ( Cervical Portion) — Pharyn- 
geal diverticula are the most frequent af- 
fections met with in the region of the cer- 
vical portion of the esophagus They 
usually arise at the junction between the 
pharynx and esophagus In the lateral 
position of the neck it is often possible to 
recognize the lesion even without the in- 
gestion of an opaque medium if a fluid 
level accompames the widening between 
the spme and the trachea (Fig 18) 

Pharyngoceles occur infrequently They 
are best demonstrated in the antero- 
posterior position during a Valsalva ex- 
periment (Fig 19) 

Newgrowths of the cervical portion of 
the esophagus rarely occur When present, 
they are demonstrated by the deformity 
produced in the lumen as shown by the 
opaque medium Occasionally there is al- 
most complete obstruction and no barium 
can enter In these cases one will often 
notice a widening of the space between the 
spme and trachea due to the tumor 

The Larynx — Acute or chrome laryn- 
gitis can be recognized by the increased 
thickness of the epiglottis, arytenoid carti- 
lages, and aryteno-epiglottic folds (Fig 20) 

In advanced carcinoma of the larynx 
the outline of the various structures com- 
prising the larynx is poorly defined Areas 
of increased transparency due to absorp- 
tion of the ossified cartilaginous tissue 
may be recognized The vocal cords 
are seldom demonstrated (Fig 21) 

Papillomas of the larynx can often be 
visualized on account of the sharpness of 
their outline on the transparent back- 
ground A case of a benign papilloma on 
the \ocal cord was demonstrated only 
after the opening of the ventricle follow- 
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Fig 13 ( upper left) Lateral view The oval shaped shadow behind the angle of the jaw is apparently 
due to an enlarged tonsiL In re -examination after surgical removal the shadow was no longer seen 

Fig 14 ( upper right) Lateral view The laryngeal cartilages are not uniformly ossified This is fre- 
quently the case in females 

Fig 15 (lov.tr left) Lateral view Tuberculosis of the spine with a large retropharyngeal abscess 
Fig 16 ( lower right) Lateral view Large retropharyngeal abscess Note the air bubble which is pathog- 

nomonic of a perforation. Also note foreign body adjacent to the air bubble 

ing the enun ciation of the vowel “1 E” Extrinsic tumors are not difficult to 

(Figs 22- A and 22-5) diagnose roentgenologically In the lat- 
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Tig 17 (upper left) Lateral viciv Acute pharyngitis Note the thickening of the posterior wall of the 
pharynx and epiglottis 

Fig IS (upper rigid) Lateral new Pharyngeal di\ erticulum Note the widening between the trachea 
and spine also fluid le\el with air above it 

Tig l 1 ) (frarr left) Anterior new Phatyngoceles Note the air bubbles at the periphery of the spine 
lielon the mandible Their demonstration is accomplished b> the \ alsalia experiment 

T ig 20 [lower rtghl) Lateral men Chrome lan, ngtus Note the thickening of the epiglottis 


eral position, the larynx and trachea are of barium the dislocation of the esopha- 
displaced forward After the mgestion gus can be demonstrated 


710 


RADIOLOGY 


?*■ 


■4a 




Fur n (utiber left) Lateral view The oval shaped shadow behind the angle of the jaw is apparently 
due to an eXged tonsil In re-mmmation after surgical removal the shadow was no longer seen 

Fig 14 (uppTr nzki) Lateral view The laryngeal cartilages are not uniformly ossified This is fre 

qU F^ ly i 5 h (/<^^) fem ^eral view Tuberculosis of the spine with a large retropharjmgeal abscess 

F f 16 Cl. ) Lateral view Large retropharyngeal abscess No e the air bubble wh.ch is pathog 
nomonic ofTperforation. Also note foreign body adjacent to the air bubble 

m , the enunciation of the vowel “ E ' Extrinsic tumors are not difficult to 

(F^gs 22-^4 and 22-5) diagnose roentgenologicall} In the lat- 
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Fig 24 {left) Lateral view Laryngeal stenosis due to diphtheria Note the excessive ossification of the 
laryngeal cartilages Male 25 years of age , , , . 

Fig 25 (ngW) Lateral view Note the marked excessive ossification of the laryngeal cartilages and 
tracheal rings, believed to be due to x-ray treatment for a goiter A high degree of telangiectasis was also 
present 


the early roentgenologic changes In one, 
the epiglottis and arytenoid cartilages 
were found quite edematous The laryn- 
goscopic diagnosis was that of tubercu- 
losis A case of advanced pulmonary tu- 
berculosis with laryngeal involvement 
showed swelling of the arytenoid region, 
with fragmentation of the ossified laryn- 
geal cartilages and more or less general 
distortion of outlme (Fig 23) 

Laryngeal Diphtheria — We have had 
no acute cases of laryngeal diphtheria in 
our senes, but several chronic cases with 
stenosis In one case we noticed a rather 
advanced ossification of the laryngeal 
cartilages for the age of the individual, 
who was only 25 years of age (Fig 24) 
This confirms Taylor’s observation that 
chronic infection predisposes one to ex- 
cessive bone formation in the laryngeal 
cartilages 

The Trachea — We have had, so far, \ ery r 
little expencnce in the diagnosis of pn- 
mary lesions of the trachea, which are 


known to be rare, but since its outlme is 
so well defined anything encroaching upon 
its lumen should offer no difficulty m 
demonstration Secondary'' changes as a 
result of laryngeal affections, such as 
tracheal stenosis, have been encountered 
Alterations in the position and caliber of 
the trachea have been observed quite fre- 
quently, as a result of tumors of the neck, 
especially' those arising from the thyroid 
Recently an interesting case came under 
our observation which showed changes m 
the tracheal rings with markedly increased 
ossification of both the laryngeal and 
tracheal cartilages We are inclined to 
attribute these changes to x-ray treat- 
ment given for a goiter many years before 
Externally the neck shows a high degree 
of telangiectasis (Fig 25) 

Thyroid Gland —The normal thyroid 
gland is not readily differentiated on the 
roentgenogram men enlarged, it is rec- 
ognized as a mass of soft tissue projecting 
in front of the trachea The latter is often 
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Fig 21 ( upper lejl) Lateral view Carcinoma of the larynx Note the poorly outlined larynx The 

ossified cartilages show marked absorption 

Fig 22 A (tipper right) Lateral view Papilloma of the larynx The outline of the larynx is normal 
The ventricle is closed No abnormalities are demonstrable 

Fig 22 B ( lower left) Lateral view The same case after the enunciation of the vowel E Note the 

opening of the ventricle which shows a nodule on the true vocal cord 

Fig 23 (Uncer right) Lateral view Laryngeal tuberculosis Note the fragmentation of the ossified 
laryngeal cartilages Valsalva experiment was used in the examination 


Tuberculosis of the Larnyx — The eases under our observation hat e been, as a 
of laryngeal tuberculosis that have come rule, late We, therefore, cannot discuss 
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Pig 24 (/<•/() Lateral view Laryngeal stenosis due to diphtheria Note the excessive ossification of the 
laryngeal cartilages Male, 25 years of age ... , . 

Fig 25 (rig/il) Lateral view Note the marked excessive ossification of the laryngeal cartilages and 
tracheal rings, believed to he due to \-ra> treatment for a goiter A high degree of telangiectasis was also 
present 


tlie early roentgenologic changes In one, 
the epiglottis and arytenoid cartilages 
were found quite edematous The laryn- 
goscope diagnosis was that of tubercu- 
losis A case of advanced pulmonary tu- 
berculosis with laryngeal involvement 
showed swelling of the arytenoid region, 
with fragmentation of the ossified laryn- 
geal cartilages and more or less general 
distortion of outline (Fig 23) 

Laryngeal Diphtheria — We have had 
no acute eases of laryngeal diphtheria m 
our senes, but several chronic cases until 
stenosis In one ease we noticed a rather 
advanced ossification of the laryngeal 
cartilages for the age of the individual, 
who was only 25 years of age (Fig 24) 
This confirms Taylor's observation that 
chrome infection predisposes one to ex- 
cessive bone formation in the laryngeal 
cartilages 

The Trachea —We have had, so far, very 
little experience m the diagnosis of pn- 
mary lesions of the trachea, which are 


known to be rare, but since its outline is 
so well defined anything encroaching upon 
its lumen should offer no difficulty in 
demonstration Secondary changes as a 
result of laryngeal affections, such as 
tracheal stenosis, have been encountered 
Alterations in the position and caliber of 
the trachea have been observed quite fre- 
quently, as a result of tumors of the neck, 
especially those arising from the thyroid 
Recently an interesting case came under 
our observation which showed changes m 
the tracheal rings with markedly increased 
ossification of both the laryngeal and 
tracheal cartilages We are inclined to 
attribute these changes to vray treat- 
ment given for a goiter many years before 
Externally the neck shows a high degree 
of telangiectasis (Fig 25) 

Thyroid Gland— The normal thyroid 
gland is not readily differentiated on the 
roentgenogram Wien enlarged, it is rec- 
ognized as a mass of soft tissue projecting 
m front of the trachea The latter is often 
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Fig 21 (upper left) Lateral view Carcinoma of the larynx Note the poorly outlined larynx The 
ossified cartilages show marked absorption 

Fig 22-A ( upper right ) Lateral view Papilloma of the larynx The outline of the larynx is normal 

The ventricle is closed No abnormalities are demonstrable 

Fig 22 B (hnver left) Lateral new The same case after the enunciation of the vowel E Note the 
opening of the ventricle which shons a nodule on the true vocal cord 

Fig 23 ( lower right ) Lateral new Laryngeal tuberculosis Note the fragmentation of the ossified 
laryngeal cartilages Valsalva experiment was used in the examination 

Tuberculosis of the Larnyx — The cases under our observation have been, as a 
of laryngeal tuberculosis that have come rule, late We, therefore, cannot discuss 
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displaced laterally by the enlarged thy- 
roid and occasionally forward by retro- 
tracheal thyroid tumors The presence 
of calcification m an enlarged thyroid is 
easily demonstrable 

Lymph Glands — Tuberculosis of the 
lymph glands offers no difficulty m the 
diagnosis provided the glands contain cal- 
cified concretions When they do not, if en- 
larged, they may be recognized, but their 
exact nature cannot be detenmned 

Emphysema of the Neck — The presence 
of free air m the tissues of the neck is read- 
ily demonstrated by the increased trans- 
parency along the fascial planes Several 
such cases have come under our observa- 
tion (Figs 2 and 3), all due to traumatism 
of one kind or another 

Foreign Bodies — The value of the \-ray 
m the diagnosis of foreign bodies m the 
throat is so well recognized and so much 
has been written on the subiect that very 
little can be added However, while 
opaque foreign bodies are readily recog- 
nized and require no special material for 
their recognition, non-opaque foreign bod- 
ies can be visualized only by having the 
patient swallow a fluid mixture of an 
opaque medium such as bismuth, barium, 
or one of the lodme preparations m oil 
These adhere to the foreign body and out- 
line it 

SUMMARY AND CONCLUSION 

An historical review of the roentgenologic 
literature dealing with the neck is given 
The \-ray technic is described The fac- 
tors found most applicable m this work 
are 60 ma , 70-80 kv , 6 feet distance, 
time, 0 5 to 1 second, m the sitting posi- 
tion The roentgenograms obtained with 
these factors show a high degree of fine 
detail of the soft structures 

The roentgen anatomy and physiology 
are discussed at length, describing the 
position, shape, size, relation, and con- 
tour of the various structures, during in- 
activity as well as during respiration, 
phonation, and deglutition Much use 
has been made of the Valsalva experiment, 
which enables one to obtain more contrast- 


ing roentgenograms with consequent finer 
definition m the outline of the soft struc- 
tures A number of cases of abnormal 
changes of the neck and their roentgen 
characteristics are described Brief men- 
tion is made of the diagnosis of foreign 
bodies, especially the non-opaque kind 
which can be rendered opaque by the 
simple procedure of having the patient 
swallow an opaque medium Numerous 
illustrations are introduced, demonstrat- 
ing the normal and abnormal conditions 
of the neck 

BIBLIOGRAPHY 

(1) Beck Carl Roentgen ray Diagnosis and 
Therapy D Appleton &. Co , 1904 

(2) Touset Sinclair Medical Electricity and 
Roentgen Rays W B Saunders Co 1910 

(3) Frankel, E fiber die Verkndcherung des 
Menshlichen Kehlkopfs Fortscbr a d Geb d 
ROntgenstrahlen 1908, 12, 151 

(4) Scheier M fiber die Ossification des Jtehl 
kopfs Arch f mikr Anat u Entwicklungsgeschichte, 
1901 p 59, Schiifer- Passow Beitr 1910 No 4 page 3 

(5) Thost, Arthur Der Normale und Krante 
Kehlkopf des lebeden in ROntgenbild Fortschr a d 
Geb d ROntgenstrahlen Erganzungsband 31 Ham 
burg 1913 

(6) Iglauer Saji Value of Roentgenography in 
Diagnosis of the Larynx and Trachea Jour Am Med 
Assn 1914, 63, 1827-1831 

(7) Pfahlbr G E New Roentgenographic 
Technic for Study of the Thyroid Am Jour Roent 
genol , 1921 8, 81-83 

(8) Mosher HP X ray Study of Movements 
of the Tongue, Epiglottis and Hyoid Bone in Swallow 
mg Laryngoscope 1927 37, 235-262 

(9) Brown S and Reineke, H G Roent 
genological Studies of the Neck Atn Jour Roent 
genol and Rad Ther September 1928 20, 208-212 

(10) Idem Roentgenological Study of Superior and 
Posterior Mediastinum Am Jour Surg December 
1930 10, 452-468 

(11) Hicket P M Radiography of Normal 
Larynx Radiology November 1928 11, 409-11 1 

(12) Hat P D Jr The Neck Annals of 

Roentgenol Paul B Hoeber Inc 1930 

(13) Barclay A E The Norma! Mechanism of 
Swallowing British Jour Radiol 1930 3, 534-546 

(14) Idem Digestive Tract A Radiological 
Study of its Anatomy Physiology and Pathology 
Cambridge Utuv Press 1933 

(15) Pancoast H K Roentgenology of the 
Upper Respiratory Tract with Especial Reference to 
the Larynx and Adjacent Structures Jour Am Med 
Assn Nov 1 1930 95, 1318-1321 

(16) Pancoast H K and Pendergrass E P 
Roentgenologic Diagnosis of Diseases of the Upper 
Respiratory Tract in Children Am Jour Roent 
genol and Rad Ther March 1930 23, 241-264 

(17) Pancoast H K Roentgenology' of the 
Pharynx and Upper Esophagus Am Jour Cancer 
February 1933 17 

(IS) Jackson Chet alter L The Diagnosis ol 
Laryngeal Disease Larymgoscopic Appearance Com? 
lated with Roentgenologic Observations Jour Am 
Med Asm Nov 1 1930 95, 1322-1324 



brown, McCarthy, and reineke the neck 


715 


(19) Idem The Value of Roentgenography of the 
Neck with Special Reference to its Use in Diagnosis 
and Treatment of Laryngeal and Tracheal Obstruc- 
tions Ann Otol , Rhinol , and Laryngol , December, 
1930, 45, 951-968 

(20) Pack, George T , and C raver, L F Tu- 
mors of the Larynx and Thyroid Roentgenographic 
Study Arch Otolaryngol May, 1931, 13, 658-675 

(21) Golden, Ross Evaluation of Roentgenology 
in Oto laryngology , the Larynx Laryngoscope, De- 
cember, 1932, 42, 915-918 

(22) JSnsson, G Method for Roentgen Exami- 
nation of the Hypopharynx and Upper Air Passages 
Acta Radiol , April 15, 1934 15, 125 

(23) Hjrsch I S , and Baum, Samuel M Roent- 
gen Diagnosis and Treatment for Laryngeal Neoplasm 
Laryngoscope, February 1934 44, 144-166 

(24) Chamberlain, W E , and Young, B R. 
Ossification (So-called Calcification) of Normal Laryn- 
geal Cartilages Mistaken for Foreign Body Am 
Jour Roentgenol and Rad Ther , April, 1935, 33, 
441-450 


(25) Taylor, H M Address of the President 
Ann Otol Rhinol , and Laryngol , December, 1936, 
45, 1087-1100 

(26) Iglauer, S , and Ransohoff, J L Per- 
foration of Esophagus by Foreign Body Laryngo- 
scope 1924,34,821-825 

(27) Tucker, G Retropharyngeal Abscess with 
Lodgment of Foreign Body m Esophagus A New 
Diagnostic Sign of Esophageal Foreign Body Jour 
Am Med Assn , 1925, 84, 511, 512 

(28) Manges, W F Roentgen Diagnosis of 
Foreign Bodies in the Esophagus Am Jour Roent- 
genol and Rad Ther , 1927, 17, 44-50 

(29) Idem Roentgen Observation of Safety Pins as 
Foreign Bodies Arch Otolaryngol 1929, 9, 245-250 

(30) Grandy C C A New Method of Making 
Radiographs of the Cervical Vertebra in Lateral 
Position Radiology, February, 1925, 4, 128, 129 

(31) Gratz, C M Ait Injections of the Fascial 
Spaces, New Method of Soft Tissue Roentgenography 
Preliminary Report Am Jour Roentgenol and Rad 
Ther June 1936, 35, 750 751 



714 


RADIOLOGY 


displaced laterally by the enlarged thy- 
roid and occasionally forward by retro- 
tracheal thyroid tumors The presence 
of calcification in an enlarged thyroid is 
easily demonstrable 

Lymph Glands — Tuberculosis of the 
lymph glands offers no difficulty m the 
diagnosis provided the glands contain cal- 
cified concretions When they do not, if en- 
larged, they may be recognized, but then- 
exact nature cannot be determined 

Emphysema of the Neck —The presence 
of free air m the tissues of the neck is read- 
ily demonstrated by the increased trans- 
parency along the fascial planes Several 
such cases have come under our observa- 
tion (Figs 2 and 3), all due to traumatism 
of one kind or another 

Foreign Bodies — The value of the \-ray 
in the diagnosis of foreign bodies in the 
throat is so well recognized and so much 
has been written on the subject that very 
little can be added However, while 
opaque foreign bodies are readily recog- 
nized and require no special material for 
their recognition, non-opaque foreign bod- 
ies can be visualized only by having the 
patient swallow a fluid mixture of an 
opaque medium such as bismuth, barium, 
or one of the iodine preparations m oil 
These adhere to the foreign body and out- 
line it 

SUMMARY AND CONCLUSION 

An historical review of the roentgenologic 
literature dealing with the neck is given 
The x-ray technic is described The fac- 
tors found most applicable m this work 
are 60 ma , 70-80 kv , 6 feet distance, 
tune, 0 5 to 1 second, in the sitting posi- 
tion The roentgenograms obtained with 
these factors show a high degree of fine 
detail of the soft structures 

The roentgen anatomy and physiology 
are discussed at length, describing the 
position, shape, size, relation, and con- 
tour of the various structures, during in- 
activity as well as during respiration, 
phonation, and deglutition Much use 
has been made of the Valsalva experiment, 
which enables one to obtain more contrast- 


ing roentgenograms with consequent finer 
definition in the outline of the soft struc- 
tures A number of cases of abnormal 
changes of the neck and their roentgen 
characteristics are described Brief men- 
tion is made of the diagnosis of foreign 
bodies, especially the non-opaque kind 
which can be rendered opaque by the 
simple procedure of having the patient 
swallow an opaque medium Numerous 
illustrations are introduced, demonstrat- 
ing the normal and abnormal conditions 
of the neck 
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woman The nght breast was normal but 
there was an ulceration on the left breast two 


inches in diameter, also, a markedly retracted 
nipple There was extensne mvohement of 


CASE REPORTS AND NEW DEVICES 


EXTENSIVE BONE METASTASIS IN 
CARCINOMA OF THE BREAST 

By FREDERICK HARVEY, B So , MB, FACS, 
Chicago 

Early removal of carcinoma of the breast, 
followed by deep x-ray therapy and general 
treatment, helps toward cure and to keep 
patients alive longer than the employment of 
only one method We should avail ourselves 
of every means to educate the public to seek 
frequent, thorough examinations, and to obtain 
medical advice as soon as any abnormal condi- 
tion or symptom is noted Since we know that 
fear is a powerful factor in preventing many 
persons from consulting a doctor, we do well to 
explain patiently and explicitly that a pokey 
of putting off the seeking of such examination 
can result only m letting a tumor, if present, 
get a head start If the individual’s fears 
should, happily, prove to be groundless, the 
sooner they are relieved the better for his gen- 
eral wellbeing 

I report two cases, commenting upon them 
m conclusion 

Case 1 A B , white female, unmarried, 39 
years of age, first came to my attention in 1926 
when she entered the North Chicago Hospital 
to have a carcinoma of the left breast removed 
The operation was a radical one, the left breast 
with adjacent axillary and supraclavicular 
lymph glands being removed The wound 
healed promptly and the patient made an un- 
eventful recovery She remained m apparent 
good health until December, 1929, when "shoot- 
ing pains” extended to the left hip Dull in 
character at first, they became progressively 
more intense In the latter part of January, 
1930, she was unable to support her weight on 
the left leg 

She entered Grant Hospital on Feb 7, 1930 

Except for the above-mentioned mastectomy 
four years previously, the patient’s personal, 
like her family, history was essentiall}- negative 

Physical examination revealed a moderately 
well nounshed individual The head, neck, 
heart, lungs, and abdomen were essentially 
negative There was marked tenderness over 
the left hip The reflexes appeared to be nor- 

m The laboratory" examination of the blood 
showed red blood cells, 4,360,000, white 
blood cells, S,000, hemoglobin, 75 per cent. 


Dr Harvey met with sudden and tragic 
death by accident, before he received proof of 
his paper — Editor 


with a normal differential count The blood 
calcium was 9 8 mg the unne was negabve 
Roentgen Examination — Films of the skull, 
both femurs, and the pelvis showed some rare- 
factions and elevations of the calvarium, rare 
fied areas in the upper third of the left femur, 
and similar areas m the pelvis Films made at 
a later examination showed small areas of rare- 
faction in the left shoulder and the left scapula 
Clinical Course — There was a gradual, 
steady loss of vitality When the patient 
entered the hospital she was able to sit up m a 
wheel chair, but within a few months she was 
confined to bed Pain developed m both 
shoulders, and a marked muscular atrophy 
from disuse occurred The metastatic growths 
were controlled to some extent by \-ray therapy 
but new growths appeared in the left shoulder 
and along the lower right nbs A mass was 
palpable m the abdomen to the left of the epi- 
gastrium, and the liver enlarged The patient 
complained of distress m the rectum, but no 
pathology was found on digital examination 
Treatment — The patient received nine com- 
plete senes of deep x-ray treatments, which 
checked the growths in some areas Sedatives 
were necessary to relieve pain, otherwise she 
received only a general supportive treatment 
Roentgen examination revealed the following 
developments of the disease (Feb 12, 1930; 
Extensive involvement of the right iliac crest 
and the right femur, (April 23, 1930) improve- 
ment and partial calcareous replacement of 
rarefied areas in the left femur, upper thud, in 
the skull, the calvarium showed some rarefac- 
tions and elevations which were probably ex- 
tensions of the same process, (Apnl 30, 1930) 
involvement of the top of the skull, left femur, 
and crest of the ilium, (Apnl 1, 1931) exten- 
sive involvement of the head of the left humerus 
and scapula and of the first lumbar vertebra, 
(Dec 12, 1931) involvement of the top of the 
cranium, the proximal portion of the left femur, 
the left humerus, and the scapula 

It is the writer's opinion that the condition 
was held in check over this period by the in- 
tensive course of x-ray treatments given The 
patient expired on Dec 12 1931 It appears 
that the treatments helped to control pain, to 
repress metastatic growths, and to prolong life 
for one or two years 

Case 2 G B , white female, unmarried, 61 
years of age, was seen m Apnl, 1926, following 
a fall which had injured her left hip X ray 
examination revealed a pathological fracture 
of the upper part of the femur through a bone 
cyst about two inches m diameter 

Physical examination showed a thin, anemic 
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the pectoral and axillary lymph nodes The 
patient stated that, three years previously, 
she had noticed enlargement of the left breast, 
hardening, and finally ulcerating A diagnosis 
of cancer of the left breast was made 


the patient expired on Nov 3, 1926, following 
amputation at the right thigh 



Fig 5 Case 2 Soft tissue dissected 
away from right femur at necropsy show 
mg extensive calcified areas 

The fracture of the right femur was set and 
a plaster cast applied Two months later, 
x-ray films revealed perfect union, but decal- 
cification was present A metal splint was 
apphed On June 19, 1926, the left breast, 
with adjacent axillary and supraclavicular 
lymph nodes, was removed by radical opera- 
tion The recovery was uneventful, and the 

incision healed promptly 

X-ray treatments were given over the right 
thigh, but decalcification continued rapidly and 


COMMENT 

Both of these patients delayed too long in 
coming for operation In Case 1, though an 
extensive dissection of the lymphatic glands 
was performedwhen theleftbreast was removed, 
it is evident that the growth had extended be- 
yond the reach of surgery It is surprising 
m view of the other metastases that there were 
no other symptoms than late pam in the left 
hip, also, the length of life after these meta 
stases appeared, with spreading of deposits to 
all parts of the body was notable X ray 
treatments, by checking the growth of the 
early metastatic deposits, with good care and 
supportive measures, probably kept this pa- 
tient alive much longer than would otherwise 
have been the case, thus giving an opportunity 
for more distant metastases to occur 

In looking over the literature, many cases of 
extensive metastatic deposits are noted from 
primary breast carcinoma Handley has 
shown that the extension of these deposits is by 
lymphatic permeation m many instances, but 
this does not account for all of them He dis- 
cusses the work of Dr Piney, who states that 
secondary growths in bone occur only m the 
red marrow, and he could demonstrate no 
lymphatic vessels m the bone marrow, though 
there were many in the periosteum In the 
marrow, Dr Pmey found the cancer cells grow- 
ing in the blood channel with no permeation of 
the periosteal lymphatics The point of emer- 
gence of the tumor on the surface of the bone 
corresponded to the place of exit of the veins 
and he thus concluded that the deposits spread 
in the blood stream 

Dr Camett has observed in cases of second- 
ary deposits in the pelvic bones and m the femur 
that chains of infected glands can often be 
traced right through the abdomen from the 
diaphragm, along the aorta and its branches to 
the groin He observes that this retrograde 
permeation of the trunk lymphatics is a more 
rapid process than permeation of the small 
lymphatics of the facia 3 p2exus Camett has 
shown by the x-ray that the humerus is often 
first attacked m the region of its head He 
thinks it probable that the bone is reached by 
permeation along the tributaries of the infected 
axillary glands, a process which must occur in 
a relatively early stage of cancer 
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A SIMPLE METHOD OF PREPARATION 
OF RADIUM MOLDS 

By I MILTON WISE B S M D , Mobile, Ala 

This method is similar to the one used by 
Dr Max Cutler m the tumor clinic of Michael 
Reese Hospital, Chicago, except that I have 
modified it so that the average radiologist can 
make these molds without great expense or the 
use of special equipment 

During treatment of lesions on the skm it is 
both desirable and many times necessary to 
treat the lesion for several hours at a time, once 
or twice a day over a period up to ten days 
The multiple application and removal of ra- 
dium in plaques exposes the operator to a great 
deal of radiation, especially in an office or 
small clinic where the operator must prepare, 
apply, and remove the radium himself This 
method, which is a modification of Dr Cutler’s, 
reduces stray radiation to a minimum The 
radium is applied to exactly the same area at 
each application The contiguous structures 
can be more readily protected Should further 
treatment become necessary, as m a case of 
recurrence, the applicator for that individual 
is already made to receive the radium element 



Tig 1 (t tpper) Cast of lesion on ejclid and t ho 



Fig 2 (upper) Cast of lesion on ear and the 
radium mold (Lower) Cast of lesion on the lobe 
of the ear and the radium mold 


D Wf 



Fig 3 (upper) Cast of the lesion on maxilla 
and the radium mold (Lower) Cast of the le- 
sion on ala of nose and the radium mold 



Fig 4 Radiographs of two radium molds to 
show the relatix c radiodensitj 


FinalK , it is an adtantage to ha\e an accurate 
reproduction of the condition at the first ex- 
amination 
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The method is as follows thm sheets of 
paraffin or wax. are poured to a thickness of 
about 3 mm and of various sizes, and allowed 
to harden With warm water a sheet is then 
softened until it becomes quite pliable This 
sheet is then accurately molded over the lesion, 
as well as the surrounding tissue, trying to in- 
clude some landmark that the finished mold 
will cover so as to insure the same placement 
of the mold at each application Usually the 
lesion can be seen through the partly hardened 
wax and its border outlined on the outside of 
the wax The paraffin is allowed to harden 
and is then removed, making a negative of the 
lesion On the inside of the negative the out- 
line of the lesion is again traced in the wax 
Into this wax mold plaster of Pans is poured 
and allowed to harden, then the wax is re- 
moved A reproduction of the lesion and the 
surrounding area, or a positive, is obtained, 
with the lesion ou timed on the plaster A 
second negative is made by covenng the posi- 
tive with dental wax, base plate or some pliable 
matenal that has no filtration value for radium 
This becomes the base of the mold and will 
be in apposition with the skin The area to be 


treated is readily seen and around it is placed 
a lead box, 1 cm larger than the lesion and of 
2 mm thickness of lead All around this lead 
box is then filled m with plaster of Pans and 
into it may be placed paper clips or anything 
to fasten tape to the mold to hold it m place if 
so desired Depending upon the distance de- 
sired, the box is filled with wax of no filtration 
value and the radium placed at its predeter- 
mined distance Should additional filtration 
be wanted, 1 mm lead can be put in the wax 
and the radium placed thereon and covered 
with a little hot wax to hold it in place Finally 
the lead box holding the radium is covered with 
a lead hd, affording further protection to the 
operator during the application and removal of 
the mold This lid may be held in place by 
the metal chps soldered to the lead box before 
the plaster is poured or may be held in place by 
a strip of adhesive tape 

In certain areas, especially about the eye, 
along the hair line, etc , additional protection 
may be procured by placing small lead bar- 
riers on the base plate before covenng it with 
plaster 


MEASUREMENT OF THE AORTIC 
DIAMETER BY GEOMETRICAL 
METHOD 

By AGUINALDO LINS, M D , Recife Brazil 
Director of the X-ray Institute Medical School 

Modem technics greatly simplify diagnosis 
To the exploration of the mediastinal organs, 


it was teleradiography that allowed Abreu 
to create the radiogeometry of the medias- 
tinum that will serve as the basis of this diffi- 
cult chapter of modem semeiology 

The images are changed in different perspec- 
tives because the only condition of visibility 
of the vascular outlines has its anatomical 
expression in the pulmonary contiguity The 
processes of the mensuration of the aortic 
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caliber of Vaquez and Bordet, Lippmann, and 
Quinng were based on a wrong interpretation 
of the digitiform shadow thought to be produced 
by the ascending aorta Abreu’s method (inter- 
tracheo-pulmonary mensuration) is less suscep- 
tible to mistakes than that of Kreuzfuchs 
(inter-esophagus-pulmonary measurement) 

In 1931 I suggested that one could calculate 
the diameter of the artery by looking for the 
center of the aortic button which is the first 
left higher arch of the mediastinum, finding 
the center, one gets the radius, doubling the 
radius, one will have the diameter of the cross- 
ing point. To find the center, one can em- 
ploy one of three following methods 

(a) Mark three points m the arch, join 
these points by means of two pieces of string, 
and raise a perpendicular in the middle of each 


of them The intersection of these perpen- 
diculars is the center (Fig 1) 

(b) Trace two strings anywhere on the arch, 
raise a perpendicular in the middle of each, and 
the center will be at the meeting of the two 
perpendiculars (Fig 2) 

(c) Choose any point of the curve and trace 
an arch of an almost complete circle, centering 
in intersections of this circle with the curve 
given, describe, with the same radius of the 
incomplete circle, two arches, through whose 
intersections pass two straight lines The meet- 
ing of these will define the center (Fig 3) 

After five years I feel myself competent to 
affirm that experience has given me the con- 
viction that this method allows one m all cases 
to obtain with mathematical precision the di- 
ameter of the aorta 


X-RAYS FROM RADIO TUBES 

By H D SIMONS, G L CLARK, and O C. 
KLEIN, University of Illinois, Urbana, Illinois 

The radiographic illustrations which are 
presented m this article prove that \-rays can 
be produced for experimental purposes with a 


unit which can be built for a very small frac- 
tion of the cost of installation of a standard 
\-ray unit The apparatus consists essentially 
of a Vio bp motor which operates a rotor 
whose function is to raise the frequency of the 
current, a set of brushes for conducting the 
current from the rotor to the block of condens- 



ing 1 Schematic plan of apparatus 
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The method is as follows thm sheets of 
paraffin or wax are poured to a thickness of 
about 3 mm and of various sizes, and allowed 
to harden With warm water a sheet is then 
softened until it becomes quite phable This 
sheet is then accurately molded over the lesion, 
as well as the surrounding tissue, trying to in- 
clude some landmark that the finished mold 
will cover so as to insure the same placement 
of the mold at each application Usually the 
lesion can be seen through the partly hardened 
wax and its border outhned on the outside of 
the wax The paraffin is allowed to harden 
and is then removed, making a negative of the 
lesion On the inside of the negative the out- 
line of the lesion is again traced in the wax 
Into this wax mold plaster of Pans is poured 
and allowed to harden, then the wax is re- 
moved A reproduction of the lesion and the 
surrounding area, or a positive, is obtained, 
with the lesion outhned on the plaster A 
second negative is made by coxenng the posi- 
tive with dental wax, base plate or some phable 
matenal that has no filtration value for radium 
This becomes the base of the mold and will 
be in apposition with the skin The area to be 


treated is readily seen and around it is placed 
a lead box, 1 cm larger than the lesion and of 
2 mm thickness of lead All around this lead 
box is then filled m with plaster of Pans and 
into it may be placed paper clips or anything 
to fasten tape to the mold to hold it in place if 
so desired Depending upon the distance de 
sued, the box is filled with wax of no filtration 
value and the radium placed at its predeter- 
mined distance Should additional filtration 
be wanted, 1 mm lead can be put m the wax 
and the radium placed thereon and covered 
with a little hot wax to hold it in place Finally 
the lead box holding the radium is covered with 
a lead hd, affording further protection to the 
operator during the application and removal of 
the mold This hd may be held m place by 
the metal clips soldered to the lead box before 
the plaster is poured or may be held m place by 
a strip of adhesive tape 

In certain areas, especially about the eye, 
along the hair line, etc , additional protection 
may be procured by placing small lead bar- 
riers on the base plate before covering it with 
plaster 


MEASUREMENT OF THE AORTIC 
DIAMETER BY GEOMETRICAL 
METHOD 

By AGUINALDO LINS M D , Recife Brazil 
Director of the X ray Institute Medical School 

Modern technics greatly simplify diagnosis 
In the exploration of the mediastinal organs, 


it was teleradiography that allowed Abreu 
to create the radiogeometry of the medias- 
tinum that will serve as the basis of this diffi- 
cult chapter of modem semeiologv 

The images are changed m different perspec- 
tnes because the only condition of visibility 
of the vascular outlines has its anatomical 
expression m the pulmonary contiguity The 
processes of the mensuration of the aortic 
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the use of a block of condensers which are 
connected as indicated in Figure 1 The tube 
used is of the familiar 01-A type, the four 
prongs being shorted A copper cap is placed 


ures associated with lesions of the pituitary 
gland This would be especially advanta- 
geous in those associated with tumors that did 
not cause marked focal pituitary symptoms 


Fig 6 Fie 7 

Fig 6 Electric light plug-in socket (four minute exposure) 

Fig 7 Nail and screw m one and one-half inch pme (one-half minute exposure) 



on the tube and connected to the resonator, 
the prongs being connected to a suitable high 
resistance The rotor used to raise the fre- 
quency of the current is driven by a Vio hp 
variable-speed motor and consists of a brass 
disk four inches in diameter and one-half inch 
thick in which are placed at one-inch spaces, 
one-quarter inch mica segments A rear view 
of the assembly is shown in Figure 2 Its 
total weight is 28 pounds 

The machine, when in operation, will pro- 
duce a beam of \-rays easily detected for a 
distance of several feet in all directions With 
r meter measurements the writers determined 
the intensity of the rays to be three-fourths 
of an r unit per minute, at a distance of three 
feet 


EPILEPSY ASSOCIATED WITH PITUI- 
TARY DISTURBANCE RESPONSE TO 
X-RAY THERAPY 1 

By BERNARD SELIGMAN M D , Brooklyn, N Y 

From the Out patient Department, Kings Count} 
Hospital 

Cushing (1) and others have reported epilep 
tic seizures associated with lesions of the pitui- 
taiy gland Good results were obtained fol- 
lowing the administration of gland substance 
whether or not the lesions were accompanied 
b} tumors The following case suggests the 
emplo yment of \-ray therapj m epileptic seiz- 

1 Read before tlic New York Endocrinological Socict} . 

Ann! bo mo*? 


M F , born Nov 9, 1911, was first seen m the 
Kings County Hospital Out-patient Depart- 
ment on Oct 21, 1933, at the age of 21 She 
complained of the presence of soft down on the 
upper hp and chin for ten years, getting worse 
in the past five or six years, and stoutness She 
was always inclined to be stout Although she 
did not complain of fits, she stated that she had 
had epileptic attacks since the age of ten — from 
two to four each year Her mother, who was 
about the same size and build as the patient, 
had died of a stroke at the age of 37, two years 
previously Her father committed suicide at 
the age of 40, shortly after the mother’s demise 
She has three brothers and two sisters alive 
and well 

Menstruation began at age of 13, is regular 
every 28 to 30 days, with duration of three or 
four days, requiring two napkins each day 
She has slight pains in the mid-hypogastrium 
She states that she goes out with members of 
the opposite sex and has natural desires, but 
never has had intercourse She has occasional 
coughs with colds, and a rare headache She 
had measles as an infant There is no history 
of trauma Her weight has been constant at 
about 195 pounds for fi\e or six years She 
likes all foods and has no excessive thirst ex- 
cept after salty foods She drinks six or seven 
glasses of water daily, one or two glasses of milk, 
one cup of coffee, and two cups of tea— about 
2,o00 cubic centimeters a day She urinates 
six or se\ cn times a day, there is no excessn e 
amount at each voiding 
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Fig 2 Photograph of rear new of assembly 



Fig 3 Elbow and cross-section of j oung birch 
tree (one and one half minute exposure) 



Fig 4 Glass bottle with bakehte top (two- 
minute exposure) 



Fig 5 Full grown tulip (one minute exposure) 


ers (016 MF), a “lack coil” of 24-ohm ca- 
pacity, a resonator for building up the vol- 
tage, and an old 01-A radio tube The 
schematic plan of the apparatus is given in 
Figure 1 

The construction of the apparatus is t ery 
simple A “luck coil ’ consisting of one and 
one-quarter pound of No 24 silk covered 
wire is wound on a bakehte core five eighths 
inch m diameter and three inches long The 
purpose of this coil is to excite the primary 
circuit of an Oudm resonator which consists 
of six turns of No 10 cotton-covered space 
wound wire which is connected to two ounces 
of No 32 double cotton-co\ ered space-wound 
wire which composes the secondary The 
primary of the resonator is further excited by 


\ 
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THE DIVIDED NAVICULAR 
OF THE FOOT 

By WILLIAM E ANSPACH, MD 
and 

E BLAKE WRIGHT, MD, 

Chicago 

The divided or extra navicular, the true tibi- 
ale externum of the foot, a well-recognized 
anatomical entity as early as 1907 (1), has 
received relatively little attention in recent 
x-ray literature and is omitted from most charts 
indicating extra ossicles or anomalies of the 


have a mistaken interpretation on roentgeno- 
grams when seen for the first time The follow- 
ing case seems typical 

CASE REPORT 

M J , female, 25 years of age, a nurse, re- 
ceived an injury to the foot while riding m a 
taxicab when the car stopped suddenly and the 
patient slid forward, forcibly flexing her right 
foot against the back of the front seat. She 
was taken to the hospital, where it was noticed 
that the region of the right navicular was 



, | *? 1 , formal left foot, oblique, anteroposterior, and lateral nen-c Thn , 

oSL m “ " 0t m lhC latCral but “ ^ToutTthe^? 


foot Although it is a rare condition, a bncf 
report would seem m order to call attention to 
this regular anomaly which is most prone to 
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Present- Illness — For the past 12 years, 
when excited, she has had what she calls “fits ” 
She has a heavy, dopy feeling, with inability to 
concentrate while talking for a short time, and 
a nervous feeling "inside the stomach” which 
occurs about one-half hour before an attack 
She then lapses into unconsciousness She 
froths from the mouth, snores, yells, and kicks 
her feet She is unconscious for a vanabel pe- 
riod of time, from ten to fifteen minutes on occa- 
sion, after which she feels tired and drowsy and 
then sleeps for several hours She awakens 
with a dull headache over the entire head 
Physical Examination — She is 61 inches tall 
Span is 60 3 /i inches, lower measurement 31 
inches Her weight is 195 pounds Blood 
pressure, 11S/S0, pulse, 96, temperature 97 8 
She is short, moderately obese Her hair is 
thick and long Over the upper hp and chin a 
moderate collection of soft, downy hair is pres- 
ent The eyebrows are heavy and coarse 
The face is large, with a double chm The 
breasts are slightly large with a little more full- 
ness of the right breast, a few scattered hairs 
are present over the areolar region Her vision 
is good, eye grounds are negative, the visual 
fields on gross confrontation test are not limited 
The lower teeth over-nde and the last molars 
are still hidden The pharynx is injected 
The tonsils are small and cryptic The 
tongue is slightly coated The heart and lungs 
are negative The abdomen has no tender- 
ness or masses She has a tendency to a muchal 
pad and a marked girdle obesity The integu- 
ment over the lower thoracic and upper lumbar 
back is plicated m three large, distinct folds 
The thighs and legs are heavy-set, the buttocks 
large The hands and feet are small and stub- 
by, especially the feet. Lunula; are present m 
the nails On rectal examination, the external 
genitalia are average, the hymen intact, and the 
cervix small and infantile The cranial nerves 
are intact Motor and sensory systems are 
negative and there is no Romberg and no past 
pointing All the superficial reflexes are slightly 

hyperactive No Hoffman or Babmski re- 
flex was elicited The Weber test is negative 
She has a suggestion of a right ankle clonus 
The sella turcica is normal in size, type, and 
shape and shows no evidence of erosion of the 
anterior clmoid processes On the film no in- 
creased intracranial pressure is seen The 
last molars are unerupted Fluoroscopy of the 
wrists shows the epiphyses of radius and ulna 
fused The distal phalanges are delicate 


Forty c.c. of whole blood two weeks after 
menstruation shows one normal menstrual 
cycle in a mouse The basal metabolic rate 
was plus 19 per cent 

She was placed on a "degenerative obesity 
diet” of Langstroth (2) and given '/, gram of 
thyroid ltd for one month It was discon- 
tinued because her pulse rose slightly to 100 
She lost 45 pounds, dropping her weight to 150 

On May 18, 1934, she was given 600 r to the 
right pituitary'’ field 5 and on May 19, 1934, a 
similar dosage to the left pituitary field through 
a small portal This was given with the 
thought that she might have a basophilic lesion 
of the pituitary gland accounting for the hir- 
suties She was asked to report back in six 
months but was not seen until February, 1937, 
when she stated that she had an attack m Jan 
uary, 1936, and another in February, 1936 In 
other words, she had gone for a period of 20 
months without any attacks whatsoever, al- 
though she previously had had from two to 
four attacks each year There was an interval 
of two y'ears since her previous attack She 
was not cognizant of the fact that this treat- 
ment was given for her epilepsy but was under 
the impression that it was to help her hirsutism 
and hence did not report for further x-ray treat- 
ments Her hirsutism is still present although 
improved by electrolysis therapy She has had 
no changes m her menses since the therapy and 
feels much better mentally She has grown 
about one-half inch 

SUMMARY 

Female, 21, with girdle obesity, increased 
glucose tolerance, moderate polydipsia and 
polyuria, hypotension, negative sella turcica, 
or other evidence of focal pituitary symptoms 
or signs, diminished female sex hormone in 
blood, normal blood cholesterol She had, 
however, a shghtly elevated basal metabolic 
rate and tachycardia with a moderate hirsut- 
ism of the soft, lanugo type After she was 
given two doses of 600 r to the pituitary, no 
seizures occurred, for a period of two years 
The clinical picture shows significant factors 
indicative of a hypopituitary condition with no 
evidence of a hypophyseal tumor The course 
shows presumptive evidence of an ameliora- 
tion of the “spells” by the use of the roentgen 
therapy The signs and symptoms may have 
been due to a small chromophobe adenoma of 
the pituitary 

IX ray Therapy Department Asa B Friedman M D 


Sugar tolerance curve 

103 milligrams per cent on a fasting stomach 
110 milligrams per cent one hour later 
118 milligrams per cent two hours later 
118 milligrams per cent three hours later 

Blood cholesterol, 162 milligrams per cent 
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condition is infrequently met with, its simi- 
larity to a fracture should cause it to be in- 
cluded on working charts It is the largest 
regular anomaly of the tarsals and because of 
having a closer relationship to the regular bones 
it is more prone to have a mistaken interpreta- 
tion than the more common extra ossicle, also 
called the tibiale externum, which is located 
in the tendon and is usually at some distance 
from the regular navicular The true tibiah 
externum, the name given to the mesial portion 
of the divided navicular, is located at the in- 
sertion of the tendon of the tibialis posticus 
muscle and is fixed in position to its com- 
ponent, which appears to be the regularly 
formed navicular The smaller sesamoid of 
the same name is located out m the tendon 
of the same tibialis posticus muscle Because of 
the prominence on the surface of the foot of the 
true tibiale externum, it would seem to be more 
exposed to injury than the smaller anomaly 
When roentgenograms of the divided scaph- 
oid are seen for the first time, immediately 
following an accident, the true tibiale externum 
should be thought of, but a mistaken diag- 
nosis of a fracture is most likely to be made 
Even later, if there has been a painful injury, 
the same mistake may logically occur Ex- 
tremely late, the smooth contour and texture 
suggests the absence of a fracture and a mis- 
take m the diagnosis should not be repeated 
Although linear fractures of the navicular of the 
foot are rare compared with those of the hand, 
the fragments at first are sharply defined and 
are most often seen as counterparts, frequently 
fitting perfectly together Later, one of the 
fragments is almost sure to change m density 
because of a disturbed circulation, and appear 
relatively more dense The contacting sur- 
face of the other fragment at the same time 
tends to become sclerotic Sometimes cystic 
changes or additional fractures become evident 
as time goes on The absence of all of these 
changes favors an anomaly, as does the pres- 
ence of mild or absent symptoms The diag- 
nosis of an anomaly is, of course, supported 
when the same change is found in the un- 
injured foot While it seems that this anomaly 
is most likely to be bilateral, too few cases 
have been recorded up to the present time to 
warrant one s being sure on this point 

The changes that normally occur in the 
ossification centers of the navicular during the 
active period of growth arc often erroneously 
thought to be undergoing necrosis (aseptic 
necrosis) and are frequcntlj labeled Kohlers 
disease, cv en though normal density is present 
This occurs because ever} so often there is a 
cluster of densities in place of a solitary den- 
sitv indicating the ossification center of the 
navicular Consequent^ m earl) childhood 
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genograms made of the foot from different 
angles, made a diagnosis of a fractured navicu- 
lar and had a cast applied The patient suffered 
little and the cast was removed at the end of 
two weeks A few days later the patient re- 


pearance of two distinct bones An anomalous 
divided navicular was thought to exist, and an 
examination of the normal left foot showed 
identical changes (Fig 1) Through the kind- 
ness of the patient and the courtesy of the 



Fig 2 Injured right foot (same views as m Figure 1) Note the exact similar- 
ity to the uninj ured left foot, indicating the presence of a divided navicular and 
ruling against a fracture. 


ported to one of us (E B W ) for a check-up 
examination The other (W E A ) was re- 
quested to make a roentgenographic examina- 
tion to note progress Films of the right foot 
made at different angles showed the navicular 
divided into two apparently isolated portions 
(Fig 2) Each had normal appearing borders, 
but at the point of contact with each other the 
surfaces were slightly flattened The texture 
of each segment appeared normal and while 
there did not seem to be a well-formed joint 
space between them, they presented the ap- 


physician making the earlier examination we 
were able to compare roentgenograms made at 
different periods and found that in all, the tex- 
ture and contour of the bones were similar 

COMMENT 

While the divided navicular of the foot has 
been occasionally mentioned in the literature, 
and this condition was beautifully illustrated 
by Dwight m 1907 (Fig 3), it has been given 
little attention since, and demonstrations on 
roentgenograms have been rare Although this 
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condition is infrequently met with, its simi- 
larity to a fracture should cause it to be in- 
cluded on working charts It is the largest 
regular anomaly of the tarsals and because of 
having a closer relationship to the regular bones 
it is more prone to have a mistaken interpreta- 
tion than the more common extra ossicle, also 
called the tibiale externum, which is located 
in the tendon and is usually at some distance 
from the regular navicular The true tibiale 
externum, the name given to the mesial portion 
of the divided navicular, is located at the in- 
sertion of the tendon of the tibialis posticus 
muscle and is fixed in position to its com- 
ponent, which appears to be the regularly 
formed navicular The smaller sesamoid of 
the same name is located out in the tendon 
of the same tibialis posticus muscle Because of 
the prominence on the surface of the foot of the 
true tibiale externum, it would seem to be more 
exposed to injury than the smaller anomaly 
When roentgenograms of the divided scaph- 
oid are seen for the first time, immediately 
following an accident, the true tibiale externum 
should be thought of, but a mistaken diag- 
nosis of a fracture is most likely to be made 
Even later, if there has been a painful injury-, 
the same mistake may logically occur Ex- 
tremely late, the smooth contour and texture 
suggests the absence of a fracture and a mis- 
take in the diagnosis should not be repeated 
Although linear fractures of the navicular of the 
foot are rare compared with those of the hand, 
the fragments at first are sharply defined and 
are most often seen as counterparts, frequently 
fitting perfectly together Later, one of the 
fragments is almost sure to change in density 
because of a disturbed circulation, and appear 
relatively more dense The contacting sur- 
face of the other fragment at the same time 
tends to become sclerotic Sometimes cystic 
changes or additional fractures become evident 
as time goes on The absence of all of these 
changes favors an anomaly, as does the pres- 
ence of mild or absent symptoms The diag- 
nosis of an anomaly is, of course, supported 
when the same change is found in the un- 
injured foot Wule it seems that this anomaly 
is most likely to be bilateral, too few cases 
liav c been recorded up to the present time to 
vv arrant one’s being sure on this point 

The changes that normally occur m the 
ossification centers of the nav lcular during the 
active penod of growth are often erroneously 
thought to be undergoing necrosis (aseptic 
necrosis) and arc frequently labeled Kohler’s 
disease, even though normal density is present 
This occurs because every so often there is a 
cluster of densities m place of a solitary den- 
sity indicating the ossification center of the 
navicular Consequently m early childhood 
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the scaphoid may vary considerably in ap- 
pearance, but as a rule, later, the usual picture 
is seen Clinically, there may be no evidence 
of trouble at any time While the merging 
several small densities into one most often oc- 
curs, infrequently one segment makes an inde- 
pendent development as an extra ossicle The 
true tibiah externum seems to be formed in this 
way It really represents the isolated tuber- 
osity of the navicular and has an origin quite dif- 
ferent from the small sesamoid bearing the same 
name The latter is the one commonly seen 


and usually meant when the name "tibiale 
externum” is used The true hbiale externum 
shares the duties of the regular one-piece 
navicular and, therefore, is better described as 
an extra navicular , or, because of the function 
performed by both parts, the divided navicular 

1150 N State St 
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RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


CALENDAR 

Meetings Falling Between the Dates oj December 15 and 
January 31 

January 28, 29 Annual meeting of Conference of 
Eastern Radiologists in Philadelphia 

Editor’s Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with infor- 
mation for this section 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology — Chairman, John D Lawson, MD, 1306 
California State Bldg , Sacramento, Secretary, Karl 
M Bonofi, M D , 1930 Wilshire Blvd , Los Angeles 
Meets annually with California Medical Association 


Los Angeles County Medical Association, Radiological 
Section — President, D R McColl, M D , Vice 
president, John F Chapman, M D , Secretary, E N 
Liljedahl, M D , Treasurer, Henry Snure, M D 
Meets every second Wednesday of month at County 
Society Building 


Pacific Roentgen Club — Chairman, Raymond G 
Taylor, M D , 1212 Shatto St , Los Angeles, Secre- 
tary, L Henry Garland, M D , 450 Sutter St , San 
Francisco 

COLORADO 

Denver Radiological Club — President, W Walter 
Wasson, M D , 246 Metropolitan Bldg , Vice presi- 
dent, Ernst A Schmidt, M D , Colorado General 
Hospital, Secretary, Nathan B Newcomer, M D , 
306 Republic Bldg , Treasurer, Leonard G Crosby 
M D 366 Metropolitan Bldg Meets third Tues 
day of each month at homes of members 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology — Chairman Kenneth K Kinney, M D , 29 
North Street, Wilhmantic, Vice chairman, Francis 
M Dunn, M D 100 State Street, New London, 
Secretary Treasurer, Max Chraan, M D , 242 Trum- 
bull St , Hartford Meetings twice annuallj in May 
and September 

DELAWARE 

Affiliated with Philadelphia Roentgen Raj Societj 

FLORIDA 

Florida Stale Radiological Society —President, Gerald 
Rnnp, M D ICS S E First St Miami, Vice pres t 
dent, II O Brown, M D , 404 First Nnt’l Bank Bldg 
Tampa, Secrelars Treasurer, H B McEucn, M D , 
12GW Adams St Jacksonville 

II Lisois 

Chicago Roentgen Soael\ —President, Da\ id S Balm, 
M D , 411 Garfield A\c , 1 tee president Chester J 


Challenger, M D , 3117 Logan Blvd., Secretary- 
Treasurer, Roe J Maier, M D , 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December 


Illinois Radiological Society — President, Ivan Brouse, 
M D , 316 W State, Jacksonville, Vice-president, 
Cesar Gianturco, M D , Carle Hospital Clime, TJr- 
bana, Secretary-Treasurer, Edmund P Halley, MD, 
968 Citizens Bldg , Decatur Meetings quarterly by 
announcement. 


Illtnois State Medical Society, Section of Radiology — 
President, Roswell T Pettit, M D , 728 Columbus 
St., Ottawa, Secretary, Ralph G Willy, M D , 1138 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President, J N Collins, 
M D , 23 E Ohio St , Indianapolis President-elect, 
Stanley Clark, M D , 108 N Mam St , South Bend, 
Vice-president, Juan Rodriguez, M D , 2903 Fairfield 
Ave Fort Wayne, Secretary-Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting m May 

IOWA 

The Iowa X-ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MAINE 

See New England Roentgen Ray Society 

MARYLAND 

Baltimore City Medical Society, Radiological Section — 
Chairman, Marcus Ostro, M D , 1810 Eutaw Place, 
Secretary, H E Wnght, M D , 101 W Read St 
Meetings second Tuesday of each month 

MASSACHUSETTS 

See New England Roentgen Ray Society 

MICHIGAN 

Detroit X-ray and Radium Society — President, C C 
Birhelo, M D , Herman Keifer Hospital, Vice presi- 
dent, E W Hall, M D , 10 Peterboro St Secretary- 
Treasurer, E R Witwer, MD, Harper Hospital 
Meetings first Thursday of each month from October 
to May inclusive, at Wajme County Medical Society 
Bldg 


Michigan Association of Roentgenologists — President, 
J C Kenning, M D , 1530 David Whitney Bldg , 
Detroit, Vice president, A W Chase, M D , 133 
Toledo St ,Adram, Secretary-Treasurer C S Daven- 
port, M D , 609 Carcj St , Lansing 

MINNESOTA 

Minnesota Radiological Society — President, Walter H 
Ude M D , 78 S 9th St , Minneapolis, Vice presi- 
dent LeoG Rigler M D , Umversitj Hospitals, Min- 
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neapohs, Secretary-Treasurer, Harry Weber, M D , 
102 Second Ave., S W , Rochester Meetings quar- 
terly 

MISSOURI 

The Kansas City Radiological Society — President, L 
G Allen, M D , 907 N 7th St , Kansas City Mo , 
Secretary, Ira H Lockwood, M D , 306 E 12th St , 
Kans as City, Mo Meetings last Thursday of each 
month 


The St Louis Society of Radiologists — President, 
Joseph C Peden, M D , 634 N Grand Bivd , Secre- 
tary, W K Mueller, M D , 607 N Grand Blvd 
Meetings fourth Wednesday of each month 
NEBRASKA 

Nebraska Radiological Society — President, E W 
Rowe, M D , 128 N 13th St , Lincoln, Secretary, 
D Arnold Dowell, M D , 117 S 17th St , Omaha 
Meetings first Wednesday of each month at 6 p.u in 
Omaha or Lincoln 

NEW ENGLAND ROENTCEN RA\ SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M D , 520 Beacon St , Boston, Secretary, E C 
Vogt, M D , 300 Longwood Ave., Boston Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 

NEW JERSEY 

Radiological Society of New Jersey — President, J D 
Tidabach, M D , 382 Springfield, Summit, Vice- 
president, MUton Friedman, M D , Newark Beth 
Israel Hospital Newark, Secretary, P S Avery, 
M D , 546 Central Ave., Bound Brook Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter m Newark as called by president. 

NEW YORK 

Brooklyn Roentgen Society — President, Albert Voltz, 
M D , 116-120 Myrtle Avenue, Richmond Hill, 
Vice-president, ALL Bell, M D , Long Island 
College Hospital, Henry, Pacific, and Amity Sts , 
Brooklyn, Secretary-Treasurer, E Mendelson, M D , 
132 Parkside Ave , Brooklyn Meetings first Tues- 
day in each month at place designated by president 


Buffalo Radiological Society — President John Barnes, 
MD, 876 Lafayette Ave., Vice president W L 
Mattick, MD, 290 Highland Drive, Secretary- 
Treasurer, J S Gian-Franceschi, M D 610 Niagara 
Street. Meetings second Monday evening each 
month 


Central New York Roentgen ray Society —President, 
W E Achilles M D , 60 Seneca St Geneva, Vice 
president M T Powers M D , 250 Genesee St, 
Utica, Secretary-Treasurer, Carlton F Potter M D , 
425 Waverly Ave , Syracuse. Meetings held in 


January, May and October as called by Executive 
Committee. 


Long Island Radiological Society — President, David 
E Ehrlich, M D , 27 W 86th St , New York City, 
Vice president H Koiransky, M D , 43-37 47th St, 
Long Island City, Secretary, S Schenck, M D , 115 
Eastern Parkway, Brooklyn, Treasurer, Moses 
Goodman, M D , 45-01 Skillman Ave., Long Island 
City Meetings third Thursday evening each month 
at Kings County Medical Bldg 


New York Roentgen Society —President, E F Merrill 
M D , 30 W 59th St, New York City, Vice presi 
dent I W Lewis, M D , Secretary, H K. Taylor 
M D , 667 Madison Ave New York City, Treasurer, 
R D Duckworth, M D , 170 Maple Ave White 
Plains Meetings third Monday ev enin g each 
month at Academy of Medicine. 


Rochester Roentgen ray Society — Chairman, Joseph 
H Green M D , 277 Alexander St , Secretary, S C 
Davidson, M D 277 Alexander St Meetmgs at 
convenience of committee 


Society of Radiological Economics of New York — 
President, Albert L Voltz, M D , 115-120 Myrtle 
Ave , Richmond Hill, Vice president, M M Pome 
ranz, M D , 911 Park Ave New York City, Secre- 
tary, W F Francis, M D , Treasurer Theodore 
West M D Umted Hospital, Port Chester Meet- 
mgs first Monday evening each month at McAlpin 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President, 
Robert P Noble M D , 127 W Hargett St Raleigh, 
Vice president A L Daughtndge, M D , 144 Coast 
Lme St Rocky Mount, Secretary-Treasurer, Major 
I Fleming M D 404 Falk Road, Rocky Mount 
Meetings with State meeting in May, and meeting in 
October 

OHIO 

Cleveland Radiological Society — President North W 
Shetter, M D Lakewood City Hospital, Lakewood, 
Vice president John Heberding, M D , St Eliza- 
beth’s Hospital Youngstown, Secretary Treasurer, 
Harry Hauser, M D , Cleveland City Hospital, 
Cleveland Meetings at 6 30 p.m at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President George 
Benzmg, M D St Elizabeth Hospital Covmgton 
Ky , Secretary-Treasurer, Justin E McCarthy M D , 
707 Race St , Cincinnati, Ohio Meetmgs held third 
Tuesday of each month 

PENNSYLVANIA 

Pennsylvania Radiological Society — President Syd 
ney J Hawley, M D , Getsinger Memorial Hospital 
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Danville, First Vice president, William J McGregor, 
M D , 744 Franklm Ave , Wilkinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Mam St,, 
Lewis town, Secretary-Treasurer, Lloyd E Wurster, 
M D , 416 Pine St , Williamsport, President elect, 
Charles S Caldwell, M D , 520 S Aiken Ave , Pitts- 
burgh Annual meeting May 1938 Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President, 
Thomas P Laugbery, M D , Germantown Hos- 
pital, Vice-president, Elwood E Downs, M D , 
Jeans Hospital, Fox Chase, Secretary, Barton H 
Young, M D , Temple University Hospital, Treas- 
urer, R Manges Smith M D , Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S 
22nd St , 8 15 i* m 


The Pittsburgh Roentgen Society — President, F L 
Schumacher, M D , Jenkins Arcade, Secretary, H N 
Mav.hinney, M D Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 

RHODE ISLAND 

See New England Roentgen Ray Society 

SOUTH CAROLINA 

South Carolina X ray Society — President, Robert B 
Taft, M D , 105 Rutledge Ave , Charleston, Secre- 
tary Treasurer, Hillycr Rudisill, MD, Roper Hos- 


pital, Charleston Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly in alphabetical order Meetings second 
Tuesday of each month at University Center 


Tennessee State Radiological Society — President, H S 
Shoulders, M D , 246 Doctors Bldg , Nashville, 
Vice-president, S S Marchbanhs, M D , 508 Medical 
Arts Bldg , Chattanooga, Secretary Treasurer Frank- 
lin B Bogart, M D , 311 Medical Arts Bldg , Chat- 
tanooga Meeting annually with State Medical 
Society in Apnl 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, M D 100 W Franklin St , Richmond, 
Vice-president, L F Magruder M D , Raleigh and 
College Aves , Norfolk, Secretary, V W Archer, 
M D .University ofVirgirua Hospital Charlottesville, 

WASHINGTON 

Washington State Radiological Society — President, 
H E Nichols M D , Stnnson Bldg , Seattle, Secre- 
tary, T T Dawson, M D , Fourth and Pike Bldg , 
Seattle Meetings fourth Monday of each month at 
College Club 


LEON J MENVILLE, M D , Editor 


HOWARD P DOUB, M D , Asiotiate Editor 


THE PRACTICE OF RADIOLOGY IN THE HOSPITAL 

A DISCUSSION OF THE PROPOSED SEPARATION OF THE X-RAY EXAMINATION INTO “TECHNICAL" 

AND “PROFESSIONAL" PORTIONS 

Prepared by the Executive Committee of the Pacific Roentgen Club 


Genesis — The immediate cause for the con- 
sideration of this problem is the desire on the 
part of hospitals to include x-ray and clinical 
laboratory work along with standard bed care 
in hospitalization insurance plans The inclu- 
sion of the services of the radiologist in such 
plans of insurance places the hospital in the po- 
sition of attempting to practise medicine De- 
siring to circumvent such illegal practice it oc- 
curred to some hospital superintendents to sepa- 
rate the x-ray examination, and thereby the 
\-ray charges, into two parts, a so-called tech- 
nical part and a professional part They pro- 
posed to furnish the first along with and as a 
part of hospitalization, and to furnish the sec- 
ond m a haphazard manner by “permitting” 
the roentgenologist to interpret the films (and 
charge therefor) when and if called in consul- 
tation The root of the problem, therefore, lies 
in the peculiar relationship between hospitals 
and roentgenologists 

Problem of Dual Interest — It is perfectly ob- 
vious that there are two interests involved in 
the practice of roentgenology in a hospital 
The hospital has an investment in equipment 
and space, and it sometimes provides technical 
and stenographic services and supplies to the 
department It thus has a definite interest in 
the money to be collected On the other hand, 
the physician practising roentgenology prac- 
tises his specialty with the use of the equipment 
and personnel, and, having to earn his living 
thereby, also has an interest in the money 
collected 

Division of Dual Interest —It would seem 
logical on superficial examination of the subject 
to divide the fee for x-ray service into two 
parts, one to cover overhead and one to cover 
professional service The difficult problem is 
where to divide the examination and the fee ^ 


Some hospitals claim that it is a hospital pro- 
cedure up to the point of interpretation, that 
they can produce roentgenograms without any 
but lay help, others, having tried this plan, 
realize that the production of adequate roent- 
genograms requires more than lay help, that it 
is truly a professional or professional technical 
procedure (just as operative surgery, regarded 
by some as a technical procedure, is really a pro- 
fessional technical procedure) The following 
arguments are submitted to show that the hos- 
pital actually has no interest beyond the pro- 
vision of proper space and equipment, and, in 
some instances, materials, and personnel, and 
actually should not be allowed to attempt the pro- 
duction of roentgenograms without the services of 
the roentgenologist Fluoroscopic examinations 
and roentgen diagnosis are assumed, without 
argument, to be medical procedures 

HOSPITALS SHOULD NOT PRODUCE 
ROENTGENOGRAMS 

Firstly, because the technical work of pro- 
ducing a roentgenogram is a medical procedure 

(a) It involves the penetration of the hu- 
man body by a very dangerous physical agent 
In this sense, it is as much a medical procedure 
as the administration of drugs intravenously, 
subcutaneously, or by any way other than the 
patient’s own conscious act 

(b) A knowledge of medical anatomy and 
at least a working knowledge of gross pathology 
is necessary to properly direct the angles of pro- 
jection in order to demonstrate the various 
parts involved, and in some cases a knowledge 
of diseases is required really to know what is to 
be shown 

(c) Medical judgment is required to decide 
the adequacy or inadequacy of the films ob- 
tained 
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(d) The making of films is part of the exami- 
nation of ill, often seriously ill, persons, and 
thus should be under the immediate direction 
of a physician (roentgenologist) 

The statement that the technical side of roent- 
genography is not a medical procedure origi- 
nates most frequently from those who are not in 
close contact with x-ray offices or hospital de- 
partments wherein they would see readily how 
often the roentgenologist is consulted by the 
technical staff on various cases When a roent- 
genologist makes the statement he always as- 
sumes medical supervision Any act that re- 
quires medical supervision is per se a profes- 
sional act. 

Secondly, because it is not possible to en- 
trust the entire exammation to a lay technician, 
even though we grant that some lay technicians 
can do a great deal of the work adequately 
Credit should be given to roentgenologists that 
they have been able to tram so well relatively 
inexpensive assistants and thereby lower the 
cost of radiographic work 

(а) Just as many surgeons’ nurses take care 
of many of the routine surgical dressings and in 
many of the hospitals assist at operations, but 
are not allowed to do these things except under 
supervision, so x-ray technicians may do many 
technical procedures, but they should be under 
the supervision and direct control of a physician 
responsible for these procedures 

(б) Any case deviating from the routine re- 
quues a medical opinion from a roentgenologist 
as to whether more studies are needed to eluci- 
date the problem The value of most roent- 
genologic departments vanes directly with the 
amount of time and supervision given to it by 
the roentgenologists 

(c) Such a procedure artificially separates 
the method of examination from the interpre- 
tation of results Tins sometimes causes sen- 
ous misunderstandings and mistakes The 
proper balance between radiographic and fluoro- 
scopic work can be maintained only when the 
radiologist is present to make the decision 

(d) La\ controlled departments ha\e 
pro\ed unsatisfacton 

7 hirdlv, because the analog! between sur- 
gcr\ and x-rn> winch has been adaanccd ven 
often shows the true situation In surgerj , 
the hospital proa ides operating rooms, instru- 
ments, and nurses but does not attempt to use 
these instruments In some medical depart- 
ments, the hospital proa ides blood-pressure ap- 
paratus, stethoscopes, and ophthalmoscopes, 


but does not attempt to use them In the x- 
ray department, by comparison, the hospital 
may provide x-ray apparatus, rooms, techni- 
cians, and clerical assistants but should not use 
them without medical supervision and, there- 
fore, should not attempt to produce roentgeno- 
grams 

Problem oj Specwhzalion — Granting all of 
the above, it could be argued that the attending 
physician should be able to direct the x-ray 
examination The fact remains however, that, 
with few exceptions, he is not able to do so If 
he were so able, roentgenology as a specialty 
would not have developed The average con- 
scientious physician or surgeon will admit his 
inability to direct the entire x-ray examina- 
tion X-ray technic in theory and in practice 
is so specialized that it is not possible to train 
all physicians m it Good hospitals do not al- 
low any but qualified surgeons to operate in the 
surgery no more should they allow any but 
qualified roentgenologists to operate m the de- 
partment of roentgenology 

It might be argued that many of the simpler 
procedures could be done by a lay technical 
staff directed by the general practitioner The 
fallacy of this is well shown by the average run 
of films from hospitals m small towns where 
this is done by necessity 

It is self-evident that if men of any talent are 
to be attracted to the field of roentgenology, so 
that it can continue to advance, both for the 
improvement of diagnostic medical practice and 
for the general good of humanity, there must 
be sufficient rewards to make it attractive 
The surgeon is able to do many minor things 
without charge because he can collect large fees 
for his technical (operative) work The roent- 
genologist is not able to collect any such large 
fees and, therefore, must make small amounts 
from each examination If the minor examina- 
tions were to be removed from Ins category, he 
would, in order to exist, have to charge more 
for the major examinations 

One practical difficult} in dividing the fee 
for x-ray work is that with charges of such small 
denomination, the patients would object to 
paying two fees Presuming that the} paid 
the hospital fees first, the} would assume that 
they had paid for their roentgenologic examina- 
tion and would balk at paying an interpreta- 
tion or diagnostic charge when this was sub- 
mitted b} the doctor Neither the la} public 
nor the medical profession ha\e been educated 
to the two-fee idea 
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Conclusions — The x-ray examination is, and 
always has been, fundamentally a medical pro- 
cedure Roentgenology as a science is still in 
its infancy The medical profession as a whole 
should not stand by idly while hospitals or 
short-sighted lay interests try to take over this 
phase of medical practice under the guise of call- 
ing it a technical procedure The actual opera- 
tion in surgery is in the same sense a technical 
procedure, auscultation and percussion are 
technical procedures, cystoscopic examinations 
are technical procedures If all of these are 
separated from physicians, how will medicine, 
including radiology, advance or even maintain 
its present position? X-ray technicians must 
be trained by physicians Who will train them 
when the specialty of radiology no longer exists? 
This whole proposal of artificial division is a 
retrograde step 

Everyone agrees that the hospital should 
have a great interest in its equipment, in its 
space, and m its personnel, but here the interest 
ceases They can charge for the materials, in- 
terest on investment, salaries, and rental but 
not for the production of roentgenograms If 
the hospital is able to hold out as part of the 
bait for its insurance policy only the strictly 
hospital portion of the \-ray examination and 
if the patient has to pa)' the recognized roent- 
genologist for the rest, the bait will not be big 
enough There seem to be better ways of pro- 
tecting the hospital’s interest than the division 
of the medical x-ray examination into two arti- 
ficial portions One of these is the mainte- 
nance of the quality and soundness of the medi- 
cal care practised in the hospital, the other is 
the recognition of the rights of the medical pro- 
fession, who in the final analysis actually make 
the hospital what it is a living institution for 
the care of the sick tn the hospital 


COMMUNICATIONS 

THE AMERICAN BOARD 
OF RADIOLOGY 

At the annual meeting of the American 
Board of Radiology, held in Atlantic City, 
June, 1937, the following requirements and 
recommendations as to professional training 
were adopted 

The purpose of this report is to outline the 
method or methods which are recommended 
for graduate training in radiology The spe- 


cific requirements to which the Board of Radi- 
ology is committed at present are 

(A) Professional Education 1 

(1) Graduation from a medical school 
of the United States or Canada, 
recognized by the Council on Med- 
ical Education and Hospitals of 
the American Medical Association 

(2) Completion of an internship of 
not less than one year in a hospital 
approved by the same Council 

(3) Three years’ training in radiology 
or sufficient experience in lieu 
thereof 

(B) Special Training (to be effective after 
Jan 1, 1940) 

(1) A period of study after the intern- 
ship of not less than three years in 
an institution or radiological de- 
partment recognized by the same 
Council and the Board of Radiol- 
ogy as competent to provide a 
satisfactory training in the field of 
radiology, or equivalent training 
acceptable to the Board 

(2) This period of specialized prepara- 
tion shall include 

(a) Graduate training in patho- 
logic anatomy, radiophysics, 
and radiobiology, 

( b ) An active experience of not 
less than twenty-four months 
in a radiological department 
recognized by the Board and 
tlie Council as capable of pro- 
viding satisfactory training, 

( c ) Examination m the basic 
sciences of radiology as well 
as in the clinical aspects there- 
of 

In the final analysis the most important ele- 
ment m adequate radiologic training is not 
the school, nor the content or arrangement of 
the course, but the instructor He should be 
endowed with the ability not only to teach 
but also to inspire, to stimulate, and to im- 
part by example those principles and that at- 
titude of mind conducive to the best practice 
of radiology Similarly, the future of radiology 
depends not on the type or formula of the 
course nor on the accuracy or thoroughness of 

1 In case of an applicant whose training has been 
received outside of the United States and Canada the 
credentials must be satisfactory to the Advisor} Boara 
for Medical Specialties 
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the instruction, but on the qualification of the 
candidate for training, and careful selection 
of candidates is the very foundation of suc- 
cessful education, for an excellent course can- 
not make a proficient radiologist out of poor 
material but an apt student may acquire 
competence despite limitations of opportu- 
nity With this factor in mind, the Board 
suggests that the proper approach to graduate 
training in radiology is through a hospital or 
institutional residency and that the candidate 
be selected or approved by the radiologist in 
charge 

There is universal agreement among teachers 
of radiology with the general principles out- 
lined above, but there is considerable diver- 
gence of opinion as to the best manner of exe- 
cuting them, the order in which subjects 
should be taken up, and the time which should 
be allotted to the various subdivisions of 
radiology Such differences are not only 
inevitable but also desirable, for radiologic 
education is still in the developmental stage, 
and its progress would be hampered by too 
rigid standardization at this time Institu- 
tions vaiy as to the character of material at 
their command, and hence instructors differ 
m opinion as to the emphasis that should be 
laid on particular subjects Because of these 
differences a precise and detailed plan of in- 
struction that would be appropriate at one 
institution might be largely inapplicable at 
another Thus The American Board of Radi- 
ology feels that it is vise to allow generous 
latitude m the course of training it prescribes 
and that at present it is inadvisable to list 


and narrowly define all the subjects that 
might well be taught or assign definite periods 
of study for each of them 

Accordingly, the specifications enumerated 
are broad and flexible, and it will be left to the 
future to determine what course or combination 
of courses will produce the best qualified radiolo- 
gists Among exceptions to this generaliza- 
tion, however, the Board wishes to stress the 
importance of pathology as a fundamental 
science m radiology Radiologic examina- 
tion, diagnostic interpretation and treatment 
rest primarily on concepts of pathologic 
processes For this reason the Board feels 
that at least six months of the first year should 
be devoted to the study of pathology and 
pathologic anatomy, with particular emphasis 
on gross pathology and that of tumors Much 
of the required work m other basic sciences 
can be earned out along with the clinical, and 
no set penod of time or other specification 
need be established at present for example, 
physics can be reviewed during the study of 
radiotherapy In general, the Board is of 
the opinion that the first year should be given 
to pathology and radiologic technic and 
toward acquinng the broad radiologic view- 
point, and that the second and third years 
should be given to the clinical applications 
of radiology, with at least six months devoted 
entirely to radiotherapy Theses, advanced 
degrees, and original research are outside the 
province of present requirements 

The following is a list of diplomates of 
The American Board of Radiology 


DIPLOMATES OF THE AMERICAN BOARD OF RADIOLOGY 


Name 

1 Abbott, Hodson A 

2 Abercrombie Eugene 

3 Abotvitz Jacob 

4 Abrabam Arden L 
a Achilles William E 
0 Achcmann, H \V 

7 Adnir I rank E 

5 Albert Simon 

9 Alexander E K 

10 Algin Sergius \ 

11 Allen B M 

12 Allen Bundy 

13 Allen Kenneth D A 

14 Allen I ewis G 

15 Allen, M Lowry 
“ Deceased 


November 1, 1937 


Address 

New York N Y 
Knoxville Tenn 
Los Angeles, Cal 
Minneapolis, Minn 
Genes a, N Y 
Rockford III 
New York, N Y 
Providence R I 
Philadelphia Pa 
Indiana Pa 
Wilmington Del 
Tampa Tla 
Denser Colo 
Kansas Cite Kans 
Philadelphia Pa 


Field 

Radiology 

Roentgenology 

Roentgenology 

Radiolog> 

DiagnosUc Roentgenology- 
Radiology 

TherapcuUc Radiologj 

Radiology 

Radiology 

Diagnostic Roentgenology 

Diagnostic Roentgenology 

Radiology 

Radiology 

Radiology 

Radiology 
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16 Allen, William E , Jr 

17 Alley, Reuben G 

18 Allison, R G 

19 Altman, W S 

20 Ames, Forrest B 

21 Anderson, W D 

22 Andrews J Robert 

23 A nk, J N 

24 Anspach, William E 

25 Archer, Vincent W 

26 Arens Robert A 

27 Ameson A N 

28 Ashbury, Howard E 

29 Aspray, Joseph M 

30 Atians, S M 

31 Aurelius, J Richards 

32 Avery, Philip S 

33 Bachman, M H 

34 Bacon, Ralph D 

35 Bader E R 

36 Bailey, C O 

37 Bailey, Wilbur 

38 Baird, Joseph C 

39 Baker Charles F 

40 Baker Edgar C 

41 Ball Clarence F 

42 Ball Robert P 

43 Barfield Carter, M 

44 Barker, Walter C 

45 Barker, W Allen 

46 Barnes John M 

47 Barnett Arthur E 

48 Barr, Richard E 

49 Barrow S C 

50 Barth, Earl E 

51 Batchelder, Philip 

52 Bauer, August A 

53 Baum, Samuel M 

54 Baxter, O D 

55 Beals, John A 

56 Beeler, Raymond C 

57 Beilin D S 

58 Bell, A L L 

59 Bell, J Shendan 

60 Bell Joseph C 

61 Bendick, Arthur J 
*62 Bexnshek Werner L 

63 Benjamin, Emanuel W 

64 Bennett James P 

65 Berg, H Milton 

66 Berger, Raymond A 

67 Bemath Gerald J 

68 Bernstein J H 

69 Bertin, E J 

70 Besser Herman 

71 Bethea W R 
*72 Betts Arthur 

73 Birdsall Edgar 

74 Birkbeck Norman J 

75 Birhelo C C 

76 Bishop, Paul A 

77 Blackett Charles W 

78 Blaine Edward S 

79 Blake Henry K 

80 Blake T W 

81 Bliss Gerald D 

82 Bloom, Arthur R 

83 Bogan Isabel K 

84 Bogan Mary E 

85 Bogart Franklin B 

86 Boice Ralph H 

87 Bonnar James M 

88 Bonoff Karl M 

89 Boone William H 
* Deceased 


St Louis, Mo 
Pittsburgh, Pa 
Minneapolis, Minn 
Quincy, Mass 
Bangor, Me 
Memphis, Tenn 
Cleveland, O 
New Orleans, La 
Chicago 111 
University Va 
Chicago, HI 
St Louis Mo 
Baltimore, Md 
Spokane, Wash 
Waterbury Conn 
St Paul, Minn 
New Brunswick, N J 

Youngstown 0 
Eric, Pa 
Cincinnati, O 
Los Angeles, Cal 
Los Angeles Cal 
Eau Claire Wis 
Newark, N J 
Youngstown, O 
Rutland Vt 
New York, N Y 
Birmingham Ala 
Philadelphia, Pa 
Petersburg Va 
Buffalo, N Y 
Eugene, Ore 
Beaumont, Tex 
Shreveport La 
Chicago 111 
Providence R I 
Chicago 111 
New York N Y 
Sumter S C 
Greenville, Miss 
Indianapolis, Ind 
Chicago 111 
Brooklyn, N Y 
Waterbury Conn 
Louisville, Ky 
New York N Y 
Aurora 111 
Providence R I 
Chicago III 
Bismarck N D 
Richmond Va 
Detroit Mich 
New York N Y 
Philadelphia Pa. 

New York N Y 
Memphis Tenn 
Spokane, Wash 
Glens Falls N Y 
Dayton, O 
Detroit Mich 
Philadelphia Pa 
Boston Mass 
Los Angeles Cal 
New York N Y 
Rochester Minn 
Altoona Pa 
Detroit Mich 
Brookline Mass 
Brookline, Mass 
Chattanooga Tenn 
Parkersburg W Va 
New Bedford Mass 
Los Angeles Cal 
New York N Y 


Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Therapeutic Radiology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Radiology 

Therapeutic Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Therapeutic Radiology 

Radiology 

Radiology 

Radiology 

Radiology 

Roentgenology 

Diagnostic Roentgenology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Radiology 

Diagnostic Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Roentgenology 

Roentgenology 

Roentgenology 

Roentgenology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Roentgenology' 
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90 Borman, C N 

91 Borrclli, Frank J 

92 Borzell, F F 

93 Bouslog, John S 

94 Bovard, Paul G 

95 Bowen, Carl B 
90 Bowen, David R 

97 Bowie, E R 

98 Bowing, Harry H 

99 Boyd, James F 

100 Boyes James G 

101 Bradley, Robert A 

102 Brams, Julius 

103 Brandenburg, H P 

104 Braun Bcnj D 

105 Brennan, Francis J 
100 Brenneman, R E 

107 Bndcnbaugh, J H 

108 Brittain, Oman R 

109 Brocscr, Henry V 

110 Bromer, Ralph S 

111 Broohslier, W R 

112 Brouse, Ivan E 

113 Brown, H O 

114 Brown, Percy 
116 Brown, Samuel 

116 Bruch, Samuel 

117 Bryan, Lloyd 

118 Burch, Hobart A 

119 Burcham Thomas A 

120 Burdick Mitchell 

121 Burgess Charles J 

122 Burnett H W 

123 Butler, Nicholas G 

124 Butler, P F 
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EXAMINATION FOR ENTRANCE INTO 
THE MEDICAL CORPS OF THE NAVY 

An examination of candidates for appoint- 
ment as Lieutenant (junior grade), in the 
Medical Corps of the Navy, will be held at all 
Naval Hospitals in the United States and at the 
Naval Medical School, Washington, D C , 
beginning May 16, 1938 

Candidates for admission must be between 
the ages of 21 and 32 years at time of ap- 
pointment, graduates of a Class "A" medical 
school, and have completed an internship of 
one year m a hospital accredited for interns by 
the American Medical Association and the 
American College of Surgeons 

Those who are interested should write the 
Surgeon General, U S Navy, Bureau of Medi- 
cine and Surgery, Navy Department, Washing- 
ton, D C , for further information m regard 
to the examination and the procedure to follow 
for them to appear before one of the Examin- 
ing Boards 
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The Board will hold two examinations 
during 1938, the first at the Mark Hopkins 
Hotel in San Francisco, June 10-12, and the 
second at the tune and place of the meeting 
of one of the two national radiologic societies, 
depending on which society meets at the more 
convenient place Those wish mg to appear 


for examination in San Francisco should have 
their applications on file by March 1 

For information, communicate with the 
Secretary, 102-110 Second Avenue, S W , 


icbester, Minnesota 


B R Kirhlin, M D 
Secretary-Treasurer 
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The Collapse Therapy of Pulmonary Tu- 
berculosis By John Alexander, M D , 
FACS, Professor of Surgery, University 
of Michigan, Surgeon-in-Charge, Division 
of Thoracic Surgery, Department of Sur- 
gery, University of Michigan Hospital A 
volume of 705 pages, with 367 illustrations 
Published by Charles C Thomas, Spring- 
field, 111 , 1937 Price S15 00 


BOOK REVIEWS 

Carcinoma of the Female Genital Organs 
By M C Malinowsky and E Quater 
A volume of 255 pages, with 50 illustrations 
Published by Bruce Humphries, Inc, Bos- 
ton, Mass , 1936 Price $5 00 

This volume, translated from the Russian 
by A S Schwartzmann, while not exhaustive, 
contains a sufficiently thorough discussion of 
the problem of carcinoma of the female sexual 
sphere Beginning with a chapter on the 
pathogenesis and etiology of tumors, the 
writers discuss all phases of the problem in- 
cluding pathology, clinical appearance, and 
treatment, and wind up with a brief word on 
carcinoma of the breast The material is ably 
arranged and presents what is probably a con- 
sensus of the opinions of most writers on this 
subject 

The chapters on treatment are particularly 
good, giving an unbiased view of the places 
held by surgery and radiant energy Methods 
of combining radium and x-ray are described 
and evaluated, and statistics are extensively 
quoted The book is amply illustrated 


GrundzUge der ROntgenphysek (Fundamen- 
tals of Roentgen Physics) Erne Einfuh- 
rung in die Gesetze der Rontgenstrahlen zur 
Verwendung in Physik, Enstallographie, 
Mechzin, und Techmk By Dr Phil Fritz 
Regler A volume of 467 pages, with 339 
illustrations Published by Urban & 
Schwarzenberg, Berlin, Germany, 1937 
Price RM 21 

The author, who is an assistant professor in 
the “Techmsche Hochsehule” in Vienna, has 


prepared this book to familiarize the reader 
with the fundamental laws governing roentgen 
rays as they apply to physics, crystal analysis, 
medicine, and industry 
Following a brief introduction regarding the 
production and wave length of roentgen rays 
their nature is explained in detail Ample 
space is devoted to the discussion of the x-ray 
spectrum, the absorption and ionization by 
roentgen rays, their photochemical and bio- 
logical effects Under the heading “Ioniza- 
tion” the reader finds data on the international 
"r” and methods of determining the output of 
\-ray apparatus The Geiger counter is briefly 
described Brief but practical data on pro- 
tection against radiation are also supplied 
Those interested in radiographic technic will 
welcome the chapter dealing with the theo 
retical principles involved m producing and 
evaluating the roentgenogram This includes 
the principles of stereoscopy, cinematography, 
and testing of screens The theories of roent- 
gen spectroscopy and crystal analysis by means 
of roentgen rays are clearly related and the 
methods of Laue, Debye-Scherrer as well as 
the rotating crystal method have been included 
The relation between tube potential and half 
value layer, the determination of the depth dose 
percentage and methods for measuring high 
voltage are also outlined A discussion of dif- 
fraction of electrons on crystals, scattering of 
roentgen rays and electrons in liquids and gases, 
and a description of roentgen apparatus and 
tubes conclude the text An appendix contains 
some tables with useful data on the wave length 
of characteristic radiation and lattice constants 
Because the book is meant for a large group 
of readers the author has attempted not to give 
preference to the interests of one smgle science 
This accounts for the fact that the medical 
reader would like, perhaps, additional data and 
more detail in those chapters which are of 
specific interest to him However, the book 
contains a wealth of material, and because diffi- 
cult mathematical formula: have been omitted, 
without subtracting from the accuracy of the 
presentation, it is recommended as a good in- 
troduction mto the fundamentals of x-ray 
physics 



This is a report of a typical case of hyperparathyroid- 
ism in which surgical excision of an adenoma of the 
left lower parathyroid gland resulted in marked clinical 
lmprox ement 

Bio assay of the gland revealed approximately 105 
units of hormone per gram 

Search of the literature revealed no previous instance 
in which direct analysis was made of the hormone con 
tent of such an adenoma 

Charles G Sutherland, M B (Tor ) 


THE KIDNEY 

Small Calculus in the Kidney Pelvis Localized by the 
Intravenous Injection of a Small Quantity of T6n6bryl 
H B6d5re Bull ct M6m Soc Radiol Mfid de France, 
January 1937, 25, 11 12 

A small opaque calculus in the region of the right 
kidney was definitely localized by the injection of 20 c c 
of 30 per cent T&nfcbryl which gave a shadow of rela- 
tively little density After 15 minutes the stone was 
hidden by the dye, but alter 35 minutes, lessened con- 
centration of the dye permitted its visualization in the 
lower pole of the pelvis 

S Richard Beattv M D 


Echinococcus Cyst of the Kidney Joseph Tenen 
baum Jour Am Med Assn May 15 1937, 108, 
1704, 1705 

Hydatid disease involving the kidney is rare in this 
country Approximately thirty cases have been re- 
ported m the American literature Hydatid disease rep 
resents the larval or cystic stage of the Taenia echinococ- 
cus which m the mature stage is found in the small in 
testine of the dog wolf, cat, and other carnivora 
In common with cattle, sheep horses, and other her- 
bivora, man shares the function of intermediary host 
through ingestion of parasitic ova passed on with the 
feces from an infested primary host (commonly the 
dog) The larva liberated m the process of digestion is 
carried through the portal venous system to the liver 
(the most common location of hydatid cyst) thence 
less commonly to the lungs and, if not arrested before 
it reaches the left ventricle it may be swept through the 
circulation into any other part of the body including 
the cortex of the kidney Echinococcus cyst m the 
kidney is found m about 2 per cent of the cases of hy- 
datid disease 

It takes approximately fifteen to twenty years for the 
development of a full sized echinococcus cyst and as 
long as there is no communication with the pelvis 
(closed cyst) there arc no early symptoms except such 
as may be caused later through pressure displacement, 
and destruction of the kidney substance associated with 
hydronephrosis In time especially in the presence of 
infection, the tissues of the h\ dronephrotic pelvis ad 
jacent to the sac may y leld to pressure, establishing free 
communication for spontaneous evacuation of the cystic 


contents (spontaneous cure) More often after spilling 
some of its contents the communicating rent may be- 
come sealed and the sac refilled with daughter cysts 
(fractional evacuation) This process may be repeated 
from time to time, accompanied by renal colic due to 
passage of the daughter cysts through the ureters, and 
occasionally hematuria There are tx\ o other eventuali- 
ties of cyst involution one caused by the slow leakage 
and absorption of the echinococcus fluid, with consecu- 
tive degeneration and calcification of the cyst (a proc- 
ess similar to autonephrectomy in renal tuberculosis), 
or the cyst may rupture externally, spilling its contents 
into the perirenal space and pentoneal sac (hydatid 
peritonitis) There is also danger of metastatic sec- 
ondary echinococcosis due to a rupture of a fertile 
simple cyst into the heart or venous system 

Plain roentgenograms of the gemto urinary tract may 
or may not show the presence of a large mass m the 
kidney region, pyelography rarely fails to demonstrate 
some degree of hydronephrosis compression or dis- 
placement, irregularity' or a moth-eaten appearance of 
one or more cahces, and in the colicky type some de- 
gree of dilatation of the ureter 

Charles G Sutherland, M B (Tor ) 


THE KNEE JOINT 

Primary Hematogenous Osteitis of the Patella F 
L Flack Jour Am Med Assn June 26, 1937, 108, 
2199 

Primary spontaneous hematogenous osteitis of the 
patella, according to the reported cases, is rare The 
diagnosis of this condition is not often made early 
enough to prevent marked destruction of the patella 
and extension of the lesion Records of about 40 cases 
were found in the literature 

The author reported a case in a female, aged 20, with 
a history of gradually increasing pain over a period of 
eight weeks There was no history of trauma or local 
infection X-ray examination showed marked absorp- 
tion and osteitis of the patella with multiple sequestra 
An incision was made over the patella, and a large 
pocket of pus was evacuated Microscopic examina- 
tion and cultures showed Staphylococcus aureus Whtle 
no history was obtainable, a metastatic infection from 
the throat was suspected as the etiologic factor 

Charles G Sutherland, M B (Tor ) 


lilB, KUJNU-S 

Cancer of the Lung in the Hospitals of Brussels 
M Herlant Bruxelles M6dical March 2S 1937 
800-819 

It is the belief of the author that the actual incidence 
of pulmonary cancer is increasing In one of Brussels, 
two larger hospitals, in 1924, the percentage of pul- 
monary cancers found was 2 2 per cent of all cancers 
In 1935, 14 5 per cent of all cancers were pulmonary 
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HEART AND VASCULAR SYSTEM 

A Roentgenological Study of the Heart Size in 
Athletes Hugo Roesler Am Jour Roentgenol and 
Rad Ther , December 1936, 36, 849-853 
The author discusses the differing opinions of vari- 
ous investigators as to the influence of strenuous 
athletics requiring prolonged exertion on heart size 
and heart muscle hypertrophy Serial or single ortho 
diagraphic studies on four individuals all giving a his- 
tory of some years of athletic activities lead to the 
belief that as a result of such physical activities there 
may develop a slight but significant enlargement to be 
followed by measurable decrease in heart size shortly 
after such exertions are discontinued 

J E Habbe, M D 


Directed Roentgenography of the Thorax (The Car- 
diocairograph) I Seth Hirsch and Myron Schwarzs 
child Am Jour Roentgenol and Rad Ther , January, 
1937, 37, 13-20 

This refers to an exposure of the chest at a predeter- 
mined phase of the cardiac cycle, and is accomplished 
by the synchronization of the exposure with a selected 
phase of the circulatory phenomenon namely, the ac 
tion current impulse The desirable instant is the end 
phase of diastole and by the use of an apparatus which 
is very thoroughly described the exposure is made by 
the R wave of the electrocardiogram, and thus without 
the use of any time delay If it is desired to make the 
exposure at systole it can be simply arranged so Thus 
the heart in systole and diastole can be compared and 
films at a later date taken in the same phase for com 
panson This method has proven that an exposure 
lasting through several cardiac cycles does not show the 
heart in maximum diastole Kymographic studies can 
also be timed for correct phase by the same apparatus 

This apparatus, by means of which for the first time 
the exposure can be made at a predetermined phase of 
the cardiac cycle was invented and constructed by the 
authors 

S M Atkins, M D 


Dissecting Aneurysm of the Aorta T E McGeachy 
and J E Paullrn Jour Am Med Assn , May 15 
1937, 108, 1690-1698 

Of almost 500 cases dealing with rupture of the aorta 
reported in the literature in only nine has a correct 
antemortem diagnosis been made Dissecting aneurysm 
of the aorta is an incomplete rupture of the aortic wall 
wherein the escaping fluid separates the layers of the 
arterial wall to a variable extent There is usually a 
terminal rupture at some distant point either extern- 
ally or into the original blood channel Rarely , spon- 
taneous fibrosis and healing occur without a second 
rupture It is most common between the ages of 
40 and 70 years Males are affected twice as frequently 
as females It is found approximately once in 500 
autopsies There are two mam causative factors a 
defective aortic wall usually a degenerative change in 


the media as a result of sclerosis of the vasa vasorum 
and an abnormal hydrostatic pressure m the aorta 
The onset is sudden during exertion with agonizing 
tearing pam usually in the anterior portion of the chest 
which is so severe that shock immediately follows 
The pam more often radiates to the back m either the 
thoracic or the lumbar region 
The roentgenographic features are a deformity of 
the supercardiac shadow, which may or may not 
pulsate under the fluoroscope, an arcuate excrescence 
arising from any portion of the thoracic aorta at times 
a shadow may be seen along an aortic branch and this 
is the most pathognomonic of all x ray appearances 
There is at times displacement of the trachea and 
esophagus and at times a non fatal leakage may be evi 
dent as a pleural effusion, usually left sided or as a 
mediastinal infiltration Cardiac hypertrophy is nearly 
always present 

Charles G Sutherland M B (Tor ) 

HODGKIN’S DISEASE 

Hodgkin's Disease and Allied Conditions of Bone 
Ric h a r d Dresser and Jack Spencer Am Jour Roent- 
genol and Rad Ther , December 1936, 36, 809-815 
In a recent five year period 149 cases of Hodgkin’s 
disease were examined with particular attention to 
the osseous system for evidence of bone lesions There 
were 16 cases showing bone changes, an incidence 
therefore of 10 7 per cent Subsequent to this senes 
there were 46 more cases found with bone changes in 
Hodgkin s disease. The pathologist classified most of 
the bony lesions as belonging to the Hodgkin s group, a 
small percentage as reticulum cell sarcoma and a very 
few as lymphosarcoma The majority of the cases were 
in the third or fourth decades of hfe 

The bones most commonly involved were spine 
(usually lumbar), 24 per cent, pelvis, IP per cent, 
ribs 9 per cent, sternum, 7 5 per cent The x ray 
appearance simulates metastatic malignancy or (less 
often) Ewing's tumor osteogenic sarcoma or bone cyst 
The picture is not characteristic 

The bone involvement was an early one in 25 per 
cent of the cases wherein it was found However, 
a primary involvement of the bones without involve- 
ment of lymph nodes spleen or liver was not found, 
the bone involvement being either metastatic no the 
blood stream or by direct extension from diseased 
glands 

While relief of pam by roentgen therapy is often 
striking the x ray appearance of the lesions after treat- 
ment is often stationary High voltage and daily 
doses of from 200 to 300 r are recommended 

J E Habbe M D 

hyperparathyroidism 

Bio- assay of a Parathyroid Adenoma in a Case of 
Generalized Osteitis Fibrosa. Sylvan E Moolten, 
Francis M Clarke and Henry Haywood Jour Am 
Med Assn Jan 9 193/, 108, 111 112 



ABSTRACTS OF CURRENT LITERATURE 


757 


sion and deep palpation is ere not used, the author be- 
lieves that filling of the stomach with a rather large 
amount of barium was probabl} the cause for this acci- 
dent The patient died 

\ case of perforation of the bladder probably caused 
bj a very difficult cystoscopic examination with con- 
trast material outside the bladder on the cjstogram 
shows the danger of injection of such substances after a 
difficult cj stoscopy The outcome was fatal 

Injury to the ladnejs bj ureter catheters is not a 
rare occurrence In the author’s case the catheter 
apparently perforated a calyx and ladnej substance 
The skiodan was seen between the kidney proper and 
its capsule There was no untoward reaction from this 
accident 

Hans W Herke, M D 

P1TRESSIN 

Use of Pitressm A Jutras and A Cantero Jour de 
Radiol et d'Electrol , August 1936, 20, 443-445 
(Reprinted by permission from British Med Jour , Dec 
12 1936 p 98 of Epitome of Current Medical Litera- 
ture ) 

The authors advise the use of pitressm, which is a 
non-oxytocic extract of the anterior lobe of the pitui 
tary, in all cases of abdominal radiograph} in which the 
presence of gases mi) prove disturbing Pitressm 
causes contraction of the smooth muscular fibers and 
thus helps to expel the intestinal gases Pitressm is 
contra indicated in cases of intestinal obstruction and 
in cases suffering from cardiac vascular, or renal disease 
m view of the temporary increase of the blood pressure 
it usually produces The medicament is given in doses 
of 1 c c intramuscularly The authors usually give a 
saline enema before cholec}Stograph> and a plain water 
enema in intestinal radiograph} (for examination of 
the relief of the mucous membrane) prior to injection 
of pitressm The radiographs are taken from one to 
three hours after the injection 

THE PROSTATE 

Effect of Roentgen Therapj on Hvpertroph} of the 
Prostate G H Schneider Strahlentherapie 1937 
59, 346 

The author relates his experience with roentgen 
therapj in non malignant hypertrophy of the prostate 
He uses file fields of 10 X 15 cm size and administers 
from 360 to 500 r per area in order to have 90 per cent 
of a skin erythema dose effectrv e in the gland A caliper 
is shown which permits the exact determination of the 
distance between skin surface and prostate An analj-sis 
of 24 cases treated bv him showed encouraging results 
Ernst A Pohle M D Ph D 


The Treatment of Prostatic Carcinoma Benjamin 
S Bnmnger Am Jour Roentgenol and Rad Ther , 
January 1937 37,49-52 

The most common origin of carcinoma is in the pos- 


terior lobe, especiall} when the lesion is large enough for 
diagnosis, and here aspiration biopsy will be depend- 
able m 80 per cent of the cases Cystoscopy with ex- 
amination of section of the bladder neck can also be 
done Surgical removal is difficult and the results not 
scry satisf actor} , and thus interstitial radon needles 
and external radiation combined offer a better outlook 

S M Atkins, M D 

RADIATION INJURIES 

Roentgen Injuries Following Therapeutic Irradia- 
tion J KCrbler Strahlentherapie, 1937, 59, 146 
The author reports slx cases of late roentgen injuries 
and discusses the precautions which should be observed 
in their prevention Even so-called safe doses ma} lead 
to late reactions, especial]} if some secondary agent 
(ultra violet light, medication, or chronic irritation) 
affects the irradiated skin 

Ernst A Pohle, M D , Ph D 


Findings in the Death of a Radiologist M Roques 
Bull et Mdm Soc Radiol Mdd de France, January, 
1937, 25, 95-98 

The clinical laboratory, and postmortem findings in 
the case of a radiological technician who was exposed 
to considerable roentgen radiation for ten years are 
given The symptoms and clinical findings lead to a 
diagnosis of appendicitis, and laparotomy was performed 
A trace of albumin was found in the urine The blood 
studies showed 3,900 000 red cells 19,700 white cells, 
polymorphonuclear leukocytes 87 per cent, small mono- 
nuclears 4 per cent, large mononuclears, 5 per cent, and 
lymphocj tes 4 per cent The peritoneal contents were 
normal at operation The patient post-operatively suf- 
fered crises of abdominal pain and died in a week 

At postmortem the chief findings included a hazelnut- 
sued hemorrhage in the left frontal region sanguineous 
peritoneal fluid with hemorrhage in the left subdia- 
phragmatie region centering in the pancreas a small 
spleen with several miliary infarcts, recent infarct in 
the right kidnej 

The author believes death pnmaril} was caused by 
hemorrhage in association with a toxic anemia due to 
\-ray He discusses the effects of irradiation on the 
blood forming elements 

S Richard Beatt\ M D 


A Severe Roentgen Combination Injury V 
Wucherpfenmg Strablentherapie 1937, 58, 155 

The author relates the history of two bovs who were 
epilated in August 1928 because of favus As treat- 
ment 475 r were applied over fix e fields with 84 kv , 
no filter at 25 cm FSD Three weeks after the 
treatment both patients showed a roentgen reaction of 
the thud or fourth degree m er the scalp Sian changes 
tisible in the upper cheeks ejelids and conjuctiva were 
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In another hospital, of 446 cancer autopsies, pul 
monary cancer was present in 6 per cent, m 1924 but 
m the year 1936 the incidence was 13 per cent 

Of a total of 103 cases of pulmonary carcinoma, S4 
were men 19 were women The major incidence oc- 
curred in the sixth decade, the youngest victim in this 
senes being 28 the oldest 77 

The etiologic factors are discussed in some detail, 
no specific cause can be determined 
The author discusses the pathologic anatomy of 
pulmonary tumors, their metastases and the secondary 
pathology at length The article is to be continued in 
another issue 

S Richard Beatty M D 


Thrombosis of the Pulmonary Artery G Lieb 
meister Munchen med Wchnschr July 16, 1937 
84, 1131 1132 

This is a case report of a patient with thrombosis of 
the pulmonary artery and other cardiac disease The 
author thinks the diagnosis can be made clinically on 
the basis of a cyanosis uhicli has not been present 
since childhood of disproportion betueen the deep 
cyanosis and the slight dyspnea and of the finding of 
greatly increased and sharply marked out vascular 
shadows in the roentgenograms of the pulmonary hilus 

L G Jacobs M D 


The Roentgenologic Appearance of Bulbous Emphy- 
sema in Subjects with Cervical Ribs Filoreto d’Agos 
tino Archivio dt Radiologia 1936 12, Nos 3-4 185- 
189 

This is a case report of a patient followed lor three 
years, who had bulbous emphysema in the left apex 
The author illustrates the lesion by serial roentgeno- 
grams to show a relationship between it and cervical 
ribs 

E T Leddy M D 


Recurrent Idiopathic Spontaneous Pneumothorax 
Leslie K Sycamore. Am Jour Roentgenol and Rad 
Ther , December 1936 36, S44-848 

A case is reported of a male 30 years of age who 
within a period of three years suffered five attacks of 
spontaneous pneumothorax involving the right chest 
The causative factor an emphysematous bleb was 
demonstrable at several of the roentgen examinations 
After the fourth recurrence it -was thought advisable to 
excise the bleb This was done the microscopic ap 
pea ranees indicating emphysematous bleb rather than 
congenital cyst The patient has since remained free 
of recurrence 

OI J E Habbe M D 


Changes in Tumors of the Bronchus Following Radi- 
ation Therapy as Demonstrated m the Bronchogram 
A Beutel and F Strand Strahlentherapie 1937 59, 

497 


The authors studied the changes m the chest roent 
genogram with and without hpiodol injection in pa 
tients who had been treated for carcinoma of the bron 
chus by roentgen ray s The response to the treatment 
manifested itself in the chest film in a slow disappear 
anee of the density produced by the tumor followed by 
a shrinking process corresponding to an induration 
Following injection of hpiodol the filling defects seen 
in the bronchus preceding the treatment become 
smaller the irregular edges appear more smooth, and 
some of the obstructed bronchi become patent If 
metastatic lynnph glands are present and are reduced 
under radiation therapy the encroachment on the 
bronchi disappears and normal contours are restored 
The induration of the lung following shrinkage of the 
tumor may cause obliteration of some of the bronchi 
and lead later to the desclopment of bronchiectasis 
Ernst A Pohle M D Ph D 


Cancer of the Lung Editorial Jour Am Med 
Assn , Mav 15 1937, 108, 1716 1717 
The incidence of cancer of the lung as cited in recent 
statistical reports vanes between 5 and 10 per cent of 
all cancers Among the contributing factors to this 
unmistakably steady T increase the injunous effects of 
tobacco smoking exhaust gases from automobiles, tar 
on roads and the influenza epidemic of 1918-1919 have 
been suggested None of these can be accepted as 
definitely causative. The disease is preponderantly 
more common in males than m females about two 
thirds of all cases occur between the ages of 40 and 60 
A jiersistent cough hemoptysis and thoracic pain of a 
severe and continuous type in a man past the age of 
40 are highly suggestive of cancer The earliest mam 
festations may be those of metastasis array from the 
thoraac cage Bronchopulmonary cancer displays a 
tendency to give rise to metastases to the liver bones, 
spleen pancreas and with a characteristic frequency to 
the suprarenals and the brain X ray examination of 
the chest alone is capable of rendering a correct diagnosis 
of carcinoma in not less than two-thuds of all cases 
Bronchoscopic examination m the hands of an expert 
is valuable not only because it can visualize the tumor 
within the main bronchus but even more so because of 
the possibility of obtaining a biopsy specimen The 
future of therapy rests largely on the success of lobec 
tonnes and occasional pneumonectomies 

Charles G Sutherland M B (Tor ) 


PEPTIC ULCER 

Perforations (Stomach Urinary' Bladder Kidney) 
R Tanker RCntgenpraxis Nox ember 1936 8, 51 
Perforation of ulcers during or shortly after roentgen 
examination has been rejxrrted about fifty times in the 
literature Because of the comparative rant} of this 
occurrence a case of perforation of a gastric ulcer during 
roentgen examination is described The barium 
seen outside the stomach on the second film and free 
air was noted under the diaphragm Because ccmpr es 
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sion and deep palpation were not used, the author be- 
lieves that filling of the stomach with a rather large 
amount of banutn was probably the cause for this acci 
dent The patient died 

A case of perforation of the bladder probably caused 
by a very difficult cystoscopic examination with con 
trast material outside the bladder on the cystogTam 
shows the danger of injection of such substances after a 
difficult cystoscopy The outcome was fatal 
Injury to the kidneys by ureter catheters is not a 
rare occurrence In the author’s case the catheter 
apparently perforated a calyx and kidney substance 
The skiodan was seen between the kidney proper and 
its capsule There was no untoward reaction from this 
accident 

Hans W Hefke M D 

P1TRESSIN 

Use of Pitressin A Jutras and A Cantero Jour de 
Radiol et d’Electrol August, 1936, 20, 443-445 
(Reprinted by permission from British Med Jour , Dec 
12 1936 p 98 of Epitome of Current Medical Litera- 
ture ) 

The authors advise the use of pitressin, which is a 
non-oxytocic extract of the anterior lobe of the pitui 
tary m all cases of abdominal radiography in which the 
presence of gases may prove disturbing Pitressin 
causes contraction of the smooth muscular fibers and 
thus helps to expel the intestinal gases Pitressin is 
contra indicated in cases of intestinal obstruction and 
m cases suffering from cardiac vascular, or renal disease 
m view of the temporary increase of the blood pressure 
it usually produces The medicament is given m doses 
of 1 c c intramuscularly The authors usually give a 
saline enema before cholecystography and a plain water 
enema in intestinal radiography (for examination of 
the relief of the mucous membrane) pnor to injection 
of pitressin. The radiographs are taken from one to 
three hours after the injection 

THE PROSTATE 

Effect of Roentgen Therapj on Hypertrophy of the 
Prostate G H Schneider Strahlentherapie 1937, 
59, 346 

The author relates his experience with roentgen 
therapy in non malignant hypertrophy of the prostate 
He uses five fields of 10 X 15 cm size and administers 
from 360 to 600 r per area in ordeT to have 90 per cent 
of a skm erythema dose effective in the gland A caliper 
is shown which permits the exact determination of the 
distance between skm surface and prostate An analysis 
of 24 cases treated by him showed encouraging results 
Ernst A Pokce M D , Ph D 


The Treatment of Prostatic Carcinoma Benjamin 
S Barringer Am Jour Roentgenol and Rad Ther 
January, 1937 37,49-52 

The most common origin of carcinoma is in the pos- 


terior lobe, especially when the lesion is large enough for 
diagnosis, and here aspiration biopsy will be depend- 
able m 80 per cent of the cases Cystoscopy with ex- 
amination of section of the bladder neck can also be 
done Surgical removal is difficult and the results not 
very satisfactory, and thus interstitial radon needles 
and external radiation combined offer a better outlook 

S M Atkins, M D 

RADIATION INJURIES 

Roentgen Injuries Following Therapeutic Irradia- 
tion J Korbler Strahlentherapie, 1937, 59, 146 
The author reports six cases of late roentgen injuries 
and discusses the precautions which should be observed 
m their prevention Even so-called safe doses may lead 
to late reactions, especially if some secondary agent 
(ultra-violet light, medication, or chronic irritation) 
affects the irradiated skm 

Ernst A Pohle, M D , Ph D 


Findings in the Death of a Radiologist M Roques 
Bull et M6m Soc Radiol M6d de France January, 
3937, 25, 95-98 

The clinical, laboratory, and postmortem findings in 
the case of a radiological technician who was exposed 
to considerable roentgen radiation for ten years are 
given The symptoms and clinical findings lead to a 
diagnosis of appendicitis, and laparotomy wasperformed 
A trace of albumin was found in the unne The blood 
studies showed 3 900 000 red cells, 19 700 white cells, 
polymorphonuclear leukocytes 87 per cent, small mono- 
nuclears 4 per cent large mononuclears, 5 per cent and 
lymphocytes 4 per cent The peritoneal contents were 
normal at operation The patient post-operatively suf- 
fered crises of abdominal pam and died in a week 

At postmortem the chief findings included a hazelnut- 
sized hemorrhage m the left frontal region sanguineous 
peritoneal fluid with hemorrhage in the left subdia- 
phragmatic region centering in the pancreas a small 
spleen with several miliary infarcts, recent infarct in 
the right kidney 

The author believes death primarily was caused by 
hemorrhage in association with a toxic anemia due to 
x ray He discusses the effects of irradiation on the 
blood-forming elements 

S Richard Beatty, M D 


A Severe Roentgen Combination ’ Injury V 
Wucherpfenmg Strahlentherapie, 1937, 58, 155 

The author relates the history of two bovs who were 
epilated in August 1928, because of favus As treat- 
ment 475 r were appbed over fixe fields with 84 kv . 
do filter at 25 cm F S D Three weeks after the 
treatment both patients showed a roentgen reaction of 
the third or fourth degree over the scalp Skm changes 
visible m the upper cheeks eyelids and conjuctiva were 
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suspicious of a chemical reaction and appeared to be 
due to the application of chrysarobin applied since the 
treatment The lesions in one patient healed even 
tually with complete epilation after four months, while 
the other required treatment over a two-year period 
The court exonerated the clinic on the basis of the ex- 
planation of a combined injury 

Ernst A Pohle M D , Ph D 

RADIUM 

Prolonged Results in Some Cases Treated with 
Radium M T Nogier Bull et Mtei Soc Radiol 
M£d de France, January 1937, 25, 87-91 

The author presents three cases of cancer of the 
cervix alive and well fourteen years seven years six 
months, and five years two months respectively, follow- 
ing tadium therapy, two cases of cancer of the tongue 
free of disease for six years six months, and three years 
five months, respectively and a case of sublingual 
epithelioma now well for five years three months The 
case histones and technic of employment of radium are 
given 

S Richard BE*m, M D 


The Application of Weak Radium Therapy” in 
Dermatology S R Brunauer Strahlentherapie, 
1937, 58 83 

The term "weak radium therapy” comprises accord- 
ing to the author, the use of radium emanation taken in 
water per os, m bath or inhalations and also applica- 
tions of radio active ointments He describes a 9X12 
sq cm flexible radium applicator containing 1 mg 
radium bromide It is so constructed as to permit the 
use of alpha, beta, and gamma rays It may be ap 
plied for 12 hours in one sitting from three to six times, 
followed by an interval of from 10 to 14 days The 
treatment seemed to be effective in eczema psoriasis 
lichen ruber planus and papillomatosis of the slan in 
the face The radon ointment was of benefit in prun 
tus hyperkeratosis and eczema between the toes 
Ernst A Pohle M D Ph D 


Results of Treatment with Small Doses of Radium 
Emanation E Uhlmann Strahlentherapie 1937 58, 


664 

The author has seen good results m the treatment of 
roentgen ulcers by roentgen emanation he has had op- 
portunity to observe 00 cases during the last seven 
years Radium ointment is used which contains from 
SO to 100 E S E per gram of vaseline A dressing is 
applied and the emanation left, usually for eight hours 
Th e treatment ma> be repeated at intervals of seven 
days In patients whose sfcm is sensitive to ointments 
lt is advisable to use moist dressings preferably 2 per 
cent bone acid solut.on Photographs of a roentgen 

Jeer before and after treatment m a patient with dia 

betes are shown in the article 

Ernst A Pohle M D Ph D 


THE SPINE 

Spondylolisthesis with Regional Disturbance of Cal 
cium Metabolism H Tillier and Brfchet Bull et 
M6m Soc Radiol Med de France February 1937 25 
138-141 

In conjunction with an old traumatic spondylolis 
thesis with marked variation m the amount of calcium 
in the vertebne and cahcificalion in the ilio-lumbar and 
other ligaments, films of the abdomen demonstrated 
a calcified plaque at the site of an appendectomy scar 
in one of the authors' cases They hypothesize a re 
gional disturbance m calcium metabolism subsequent 
to the injury 

S Richard Beattv, M D 


Vertebral Epiphysitis and Pott s Disease M Chas 
sard Bull et Mem Soc. Radiol M€d de France, 
January 1937 25,81-83 

Vertebral epiphysitis m adolescents is rather frequent 
but is not always recognized in the less severe cases 
The involvement of multiple vertebra and the con 
servatton of the intervertebral disks usually makes eon 
fusion with Pott s disease unhkel> Occasionally how 
ever, the vertebral bodies show irregular ties, deformi 
ties, or actual loss of substance which simulate tubercu 
lous lesions and rarely is there localized narrowing of 
the intervertebral space The absence of the fus-form 
abscess shadow the practically constant involvement 
of multiple vertebne and the tendencj to rapid recal 
cification and hyper-calcification will serve to distm 
guish these lesions from those of Pott s disease 

S Richard Beattv M D 


Symptomatology and Therapy of Metastatic Car 
anoma in the Spine. O Deutscbberger Strahlen 
therapie 1937, 58, 684 

The author recommends 2 000 r effective m the af 
fected vertebra and applied during a period of from three 
to four weeks m the treatment of metastatic carcinoma 
of the spine Relief from pam is seen in the majority of 
cases and in a small percentage recalcifieation occurs 
after a period of from three to four months While 
some lesions may remain healed for a year and one half 
recurrences usually do occur 

Ernst A Pohle M D Ph D 


Multiple Tumors within the Spinal Canal John D 
Camp Am Jour Roentgenol and Rad Ther , 
December 1936 36, 775-781 
For completely obstructing lesions of the spinal canal 
the use of 2 c c of hpiodol as originally recommended 
by Forestier m 1922 nun be sufficient but when there 
are multiple tumors which only partially obstruct the 
canal space the author has found it necessarj to inject 
5 c c of the opaque oil and thereafter to observe the 
movements of the oil on a tilting rocntgenoscopic table 
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with the patient in supine, prone, oblique and lateral 
positions While the large majority of spinal cord 
tumors are single, in a recent senes of 72 cases 4 per 
cent were identified as multiple by the wnter, using the 
above-descnbed technic Five cases of multiple cord 
tumors, with or without co-existing prolapse of the in- 
tervertebral disks, are reported 

J E Habbe, M D 


The Azy gos Lobe and Congenital Costo vertebral 
Malformations M J Jalet Bull et M&n Soc 
Radiol M6d de France February , 1937 25, 141-143 
The author calls attention to the frequency with 
which abnormalities of the cervical spine accompany 
the presence of an azygos lobe. These abnormalities 
include cervico dorsal scoliosis hypertrophy of the 
transverse processes of the seventh cervical vertebra, 
cervical nbs, spina bifida occulta hemivertebra, and 
other anomalies of maldevelopment or fusion of the 
cervical vertebrae 

S Richard Beatti, M D 


The Roentgenographic Demonstration of Rupture of 
the Intervertebral Disk into the Spinal Canal after the 
Injection of Lipiodol Aubrey O Hampton and J 
Maurice Robinson Am Jour Roentgenol and Rad 
Ther , December 1936 36, 782-803 

The authors report the technic of examination and 
the findings in cases of unilateral or bilateral rupture of 
the intervertebral disks with protrusion of the posterior 
portion of the disk into the spinal canal space These 
cases clinically did not have symptoms of cord tumor 
but were clinically classified as ' low back strain ” 
'sciatica ” or sacro-iliac disease” cases The accuracy 
of the method is indicated by the fact that 30 out of 31 
cases of intervertebral disk ruptures operated upon m 
the past three years at the Massachusetts General 
Hospital were correctly diagnosed prior to surgery 
Of 39 lesions in the lumbar region 92 per cent were 
located at L4 or L5 (that is, below the fourth or below 
the fifth lumbar body), with L4 being twice as common 
as U5 Eight of these cases were “bilateral,” that is the 
rupture extended across the mi dlin e producing bilat- 
eral ini olvement A history of trauma, often relatively 
mild was obtained m 60 per cent of the senes 

Disregarding narrowing changes of the disk at L5 
which are regularly difficult to evaluate, a decrease in 
width of the space of L4 disk was of localizing value in 
25 per cent of all lumbar cases and in 33 per cent of L4 
ruptures (While the narrowing is suggestive of rup 
ture it does not, of course indicate whether the herni 
ntion is postenor or not, nor is it of significance m the 
prognosis ) Other changes of significance, especially if 
associated with the above are loss of the usual lordotic 
curve and sciatic scoliosis 

The majonty of the cases m this senes vaned from 
25 to 45 years of age 

Previously the examination was made after injection 
of 2 c c of lipiodol into the cisterna magna but now the 
routine procedure ,s to inject 5 c c into the lumbar 


spinal canal The examination may be made any time 
from immediately after injection up to several days or 
even several weeks later according to the convenience 
of the operator and condition of the patient The 
examination is done on a tilting roentgenoscopic table, 
preferably with quick change-over switch to permit the 
obtaining of focal study roentgenograms promptly upon 
discovery of abnormalities m distribution of the oil 
while changing the position of the patient to shift the 
oil up or down the spinal canal space 

The determination of the spinal fluid protein by spinal 
puncture is done to show the indication for lipiodol 
study The protein test was elevated definitely (over 
60 mg per cent) m 32 of the 39 cases, and slightly (40 
to 50 mg ) in four more The total protein content 
however, decreases rapidly with the distance above the 
lesion, hence the withdrawal of spinal fluid should be 
from the same level as the lesion is suspected to occupy 
The writers have encountered no severe reactions even 
with this larger injection of the oil 

By a large number of excellent artists’ drawings and 
reproductions of roentgenograms, the authors illustrate 
the normal anatomy of the spinal canal and its contents, 
and the x ray and operative findings in postenor herni- 
ation of the intervertebral disk both unilateral and 
bilateral types They conclude that by this improved 
technic, and the correlation of the cluneal laboratory, 
and \ ray findings a correct pre-operative diagnosis 
should be possible in nearly every case presenting this 
condition 

J E Habbe M D 


THE TEETH 

Roentgen Therapy of Paradentitis Staunig and 
Neugebauer Stralilentherapie, 1937, 59, 526 

The authors relate them expenence with the use of 
roentgen rays in the treatment of paradentitis Tech- 
nic three fields were used, one anterior and two lateral 
areas The radiosensitive organs like eye, parotid and 
thyroid must be carefully protected Each field re- 
ceives one dose of 200 r at 140 kv and 0 3 mm Zn + 
2 mm AI, the interval between these three treatments 
is seven days In the authors’ expenence the results 
were most satisfactory 

Ernst A Pohle, M D , Ph D 


Evaluation of Dental Roentgen Findings in Relation 
to Focal Infection and Systemic Disease Herman A 
Osgood Am Jour Roentgenol and Rad Ther , De- 
cember 1936, 36, 751-756 

The use of a * slow” film and a fine focus tube with 
careful angulation of the incident ray are essentials to 
accurate diagnosis of pen-dental disease The first 
pathologic change demonstrable on the \-ray film is 
the widening of the black line of the pencementum at 
the apex, indicating thickening of this structure due to 
inflammatory congestion The cause may be trau- 
matic occlusion inflamed or imtated pulp or the first 
stage of an abscess formation If the first roentgeno- 
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suspicious of a chemical reaction and appeared to be 
due to the application of chrysarobin applied since the 
treatment The lesions in one patient healed even- 
tually with complete epilation after four months, while 
the other required treatment over a two-year period 
The court exonerated the dime on the basis of the ex- 
planation of a combined injury 

Ernst A Pohle M D , Ph D 

RADIUM 

Prolonged Results in Some Cases Treated with 
Radium M T Nogier Bull et M6m Soc Radiol 
JVted de France, January, 1937, 25, 87-91 
The author presents three cases of cancer of the 
cervix ahve and well fourteen years, seven years six 
months, and five years two months, respectively, follow- 
ing radium therapy, two cases of cancer of the tongue 
free of disease for six years six months, and three years 
five months, respectively and a case of sublingual 
epithelioma now well for five years three months The 
ease histones and technic of employment of radium are 
given 

S Richard Bbattj, M D 


The Application of ' Weak Radium Therapy" in 
Dermatology S R Brunauer Strahlentherapie, 
1937, 58 S3 

The term "weak radium therapy comprises, accord 
ing to the author, the use of radium emanation taken in 
water per os, in bath or inhalations and also applica- 
tions of radio active ointments He desenbes a 9X12 
sq cm flexible radium applicator containing 1 mg 
radium bromide It is so constructed as to permit the 
use of alpha, beta, and gamma raj’s It may be ap- 
plied for 12 hours m one sitting from three to six times, 
followed by an interval of from 10 to 14 days The 
treatment seemed to be effective in eczema, psoriasis, 
lichen ruber planus and papillomatosis of the skin in 
the face The radon ointment was of benefit m prun 
tus, hyperkeratosis, and eczema between the toes 
Ernst A Pohle M D , Ph D 


Results of Treatment with Small Doses of Radium 
Emanation E Uhlmann Strahlentherapie 1937,58, 
664 

The author has seen good results in the treatment of 
roentgen ulcers by roentgen emanation he has bad op- 
portunity to observe 60 cases during the last seven 
years Radium ointment is used which contains from 
50 to 100 E S E per gram of vaseline A dressing is 
applied and the emanation left, usually for eight hours. 
The treatment ma> be repeated at intervals of seven 
da\ s In patients whose skin is sensitive to ointments 
it is advisable to use moist dressings preferably 2 per 
cent bone acid solution Photographs of a roentgen 
ulcer, before and after treatment in a patient with dia 

betes are shown in the article 

Ernst A Pohle MD Ph D 


THE SPINE 

Spondylolisthesis with Regional Disturbance of Cal 
cium Metabolism H Tdher and Brechet Bull et 
M£m Soc. Radiol M£d de France, February 1937 25 
138-141 ’ 1 

In conjunction with an old traumatic spondylolis- 
thesis with marked variation m the amount of calcium 
in the vertebra and cahcification m the flio-lurabar and 
other ligaments, films of the abdomen demonstrated 
a calcified plaque at the site of an appendectomj scar 
in one of the authors’ cases They hypothesize a re 
gional disturbance in calcium metabolism subsequent 
to the injury 

S Richard Bbattv, M D 


Vertebral Epiphysitis and Pott's Disease M Chas 
sard Bull et M6m Soc Radiol MM de France, 
January, 1937, 25, 81-83 

Vertebral epiphysitis in adolescents is rather frequent 
but is not always recognized in the less severe cases 
The involvement of multiple vertebra and the con 
servation of the intervertebral disks usually makes eon 
fusion with Pott's disease unlikely Occasionally, how- 
ever, the vertebral bodies show irregular ties deformi 
ties, or actual loss of substance which simulate tubercu 
lous lesions and rarely is there localized narrowing of 
the intervertebral space The absence of the f us. form 
abscess shadow, the practicallj’ constant involvement 
of multiple vertebra and the tendency to rapid recal 
cification and hyper-calcification will serve to distw 
guish these lesions from those of Pott’s disease 

S Richard Beatti M D 


Symptomatolog) and Therapy of Metastatic Car 
emoma in the Spine O Deutschberger Strahlen 
therapie, 1937 58, 684 

The author recommends 2 000 r effective in the at 
fected vertebra and applied during a period of from three 
to four weeks in the treatment of metastatic carcinoma 
of the spine Relief from para is seen in the majoritj of 
cases and in a small percentage recalmiication occurs 
after a period of from three to four months While 
some lesions may remain healed for a > ear and one half 
recurrences usual]) do occur 

Ernst A Pohle M D Ph D 


Multiple Tumors within the Spinal Canal John D 
Camp Am Jour Roentgenol and Rad Ther 
December 1936 36, 775-781 
For completely obstructing lesions of the spinal canal 
the use of 2 c c of hpiodol as onginallj recommended 
by Forestier in 1922 may be sufficient but when there 
are multiple tumors which oni> partially obstruct the 
canal space the author has found it necessary to inject 
5 c e of the opaque oil and thereafter to observe the 
movements of the oil on a tilting roentgenoscoptc table 
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gram shows considerable destruction of the pericemen- 
tum over the apex, the prognosis is poor even though 
there may be little destruction of the adjacent cancellous 
bone 

Scar bone is not necessarily the result of infection, 
it may occur in chemical irritation from root canal 
treatment or by injury (traumatic occlusion) Scar 
bone seen occasionally without close relation to the 
pen-dental tissues is of no significance except there be 
pressure untation on a nerve. 

If a pulpless tooth shows normal pencemental at- 
tachments and investing structures, it may not be a 
dead tooth and need not be extracted. On the other 
hand, a canal filling which shows a space between the 
gutta percha and the canal walls is worthless 

Removal of infected teeth showing granuloma or 
acute abscess is more apt to be effective in rebevmg 
systemic symptoms than removal of teeth in cases in 
which chrome abscess with scar bone formation has 
taken place 

J E Habbe, M D 


Roentgen Diagnosis and Treatment with X-rays 
in Dental Conditions J Heiss Munchen med 
Wchnschr , March 28, 1037, 84, 501-506 
Since the tooth is an integral part of the Imng bod> , 
its care should depend on co-operation between dentists 
and doctors The progress of dentistry has m a large 
measure been tied up to the development of x-ray diag- 
nosis The author gives a rather elementary but com- 
plete and understandable discussion of the x ray anat- 
omy of the normal tooth, followed by a discussion of 
the diagnosis of the various diseases of the teeth and 
jaws Much emphasis is placed on the ordinary di 
agnostic traps, such as confusion of normal foramina 
with abscesses The use of contrast media in the di 
agnosts of cysts is mentioned, the discussion includes 
cysts, infections, and some tumors of the jaws 
The author, discussing the use of roentgen therapy m 
dental conditions, states that this is decidedly not the 
field of the dentist, but of the medical radiologist He 
finds irradiation practically without value in dental ab- 
scess and pyorrhea Good results are obtained in ac- 
tinomycosis of the jaw, and he has seen cases rendered 
symptom-free for six j ears He considers our knowledge 
of the results of radiation of malignant tumors of the 


jaw incomplete post-operative radiation of adaman 
tinoma and epuhs has given good results w his hands 
He has also obtained good results m osteomyelitis, 
even if exacerbation should occur, he finds the course of 
the disease shortened He also advocates treating soft 
tissue inflammations and tr>geminal neuralgia 

L G Jacobs M D 


TUBERCULOSIS, PULMONARY 

The Incidence of Tuberculous Infection in American 
College Students Esmond R. Long and Florence B 
Seibert Jour Am Med Assn May 22 1937 108, 
1761-1765 

The sharp upward trend of the tuberculosis mortality 
curve from the low level of pre-puberty years to the 
high level of early adult life coincides with the age 
period of the college student The majority of cases of 
pulmonary tuberculosis still come to medical attention 
for the first time when already in an advanced state 

A survey of tuberculosis hospitals and sanatonums 
in the United States recorded 13 1 per cent of 66,861 
patients as admitted in the minimal stage, and 29 7 
and 67 j! per cent, respectively as moderately and far 
advanced 

The reason for this general delayed diagnosis of 
tuberculosis lies m the fact that its symptoms are trivial 
in the early stage and commonly not serious enough to 
urge the patient to seek medical attention Myers and 
Wulff observed the chests of the same individuals over 
years and saw lesions appear and progress to massive 
proportions without the individual suffering a single 
symptom Diehl found 15 cases of active tuberculosis 
m 2,500 students ' Had we depended on physical ex- 
amination and history alone for ordering x rays of the 
chest 10 of the 15 cases would have been missed ’ 

At the University of Wisconsin Stiehm recorded an 
increase of 4 30 per cent above a previous 14 year aver 
age after the institution of n definite program for dis 
covering cases of tuberculosis m the student body 
The tabulated results of standardized examinations 
at 20 colleges showed a geographic venation of inei 
dence, probably a reflection of the lew! of tuberculous 
infection in the community concerned 

Charles G Sutherland M B (Tor ) 
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Protective ond adjustment device for measuring roentgen 
ray s in absolute units (ab ) E Hnscbe July 125 
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Plaut Aug 227 

BECHTEREW S DISEASE 
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of (ab ) K G Zimmer H D Griffith and N W Titno- 
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Neutron ravs Biological action of E O Lawrence Sept 
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J C. Hudson Dec 609 
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-ENJOY its distinct ADVANTAGES 
and CONVENIENCES in your daily work 


HY wait until you completely replace 
your present diagnostic equipment 
before you begin to enjoy better working 
facilities? 

With a comparatively small investment 
in the Coohdge Shockproof Tube Unit 
now, you will obtain immediately the 
many operating advantages and conve- 
niences it offers And you can adapt it to 
new equipment you buy later on 

You’ll appreciate the greater flexibility 
of application with this shockproof unit, 
also the principle of oil-immersion, which 
makes the tube dustproof and moisture- 
proof, and its operation free from the ef- 
fects of variable atmospheric conditions 
With its two focal spots, you’ll have 
the equivalent of tuo separate tubes, thus, 


instead of having to change tubes, you 
simply flick a sintch to effect a change 
in focal spot size Large heat storage ca 
pacify, and rapid heat transfer from the 
focal spot, will permit you to use heavy 
energies repeatedly , practically without 
attention to cooling intervals 

Three focal spot combinations non 
available 1 5 mm and 3 8 mm , 2 mm 
and 4 5 nun , 2 7 mm and 5 2 mm 
Write for Pub 7B-107, and learn more 
about the possibibties with this popular 
Coohdge tube unit 

GENERAL $$ EZECTRIC 
X-RAY CORPORATION 

2012 JACKSON 8LVD CHICAGO, ILL, USA. 
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Prophylactic post-op era tiv e radiation therapj Critical re 
marts regarding (ab ) W Altschul Nov 647 
Prostate Conserv ati\ e treatment of carcinoma of (ab ) 

C A. R Nitch Julj 129 

Prostate Earlj diagnosis and radical treatment of caret 
noma of (ab ) E L KejesandR S Ferguson July 12S 
Prostatic carcinoma Treatment of (ab ) B S Bamnger 
Dec 727 

Radiation therapy of cancer of breast Simple post opera 
tn e with fractionallj applied total dose (ab ) F Mel 
chart Nov G4o 

Radiation therap\ of cancer with extremel) high potentials 
Methods of (ab ) A Gunsett Aug 248 
Rectum and anus Combined radium and roentgen therapy 
of carcinoma of (ab ) R Niederraayr Sept 384 
Results in some cases treated with radium Prolonged (ab ) 
M T Nogier Dec , 758 

Serologic test of Lehmann Tacius Experience with cam 
noma demonstration (ab ) H Reploh and H Middledorf 
Aug 247 
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in same Individual case report H A Judson Nov 
578 

Skin cancer Radiation thcrapj of with special considera 
tion of radium technic (ab ) R Mdller Oct. 514 
Skin carcinoma Experiences with low voltage therapy m 
(ab ) H Quastler Nov 648 

Spine Sv mptomatology and thcrapj of metastatic carci 
noma in (ab ) O Deutschberger Dec 758 
Stomach Certain radiologic aspects^ of cancer of (ab ) A 
Gutmann and Pertstiany Oct. 517 
Sub-hepatic regions Cancer of (ab ) J Pelnar No\ C46 
Teleradium therapy (ab ) E Maier Oct 509 
Thyroid Cancer of M F Lubell Nos 541 
Urethral carcinomas Treatment of (ab ) R Volbracht 
S^pt 384 

Utenne cervix carcinoma of Serious complications en 
countered during treatment of (ab ) H H Bowing and 
R. E Fricke Oct 519 

[Uterus] Cancer of corpus uteri Clinical results and his- 
tologic changes following radiation treatment of (ab ) 
A N“ Ameson Oct 520 

{Uterus] Carcinoma of cervix Roentgen tberapj of pelvis 
tn treatment of (ab ) H Coutard Sept 384 
{Uterus] Cervix Limitations of radium therapj m cancer 
of (ab ) P Fmdlcj Oct 514 

\ rays and radioactive substances Diseases caused b> 
(ab ) S Laborde and J Leclcrcq Oct 513 
CARCINOMA See Cancer 
CARMAN RUSSELL D biographical .ketch 

Post graduate teaching m radiology Development of (Car 
man Lecture) G W Holmes Dec 652 
CATARACT 

Radiotherapy lu Venous about e> e (ab ) G E Richards 
Sept. 386 

Radium used for treatment of malignant disease in neigh 
borhood Effect on ej e of (ab ) P Martin Aug 249 
CELLS 

Embryonic cells Effect of x rays on oxygen consumption 
of E J Boell M Ray and J H Bodme Nov 533 
CHILDREN 

Accessory nasal sinusitis in childhood with record of bac 
tenological examinations (ab ) J Crooks and A. G Signv 
Oct 516 

Acute hematogenous osteomyelitis m children (ab ) \ L 
Hart Aug 254 

Encephalography bj lumbar route m child (ab ) R Mathej 
Comat and J Dupm Sept 38 d 
I ntestinal intussusception of children Barium enema m 
(ab ) P Lamanjue and P Betouheres Oct 509 
Lobar pneumonia in childhood (ab ) S L Ellenberg and A 
T Martin Oct 512 
CHOLECYSTECTOMY 

CH0trCYST&GR» <ab) ° A KUDath N °' 049 

Cholccjstograpbic findings following cholecj stostomv 
tab) E L Jenkinson and T M Folej Aug 250 
Cholecj stography further observations on use of pitressia 
and evaluation of other procedures E N Collins and 7 
C Root Aug 216 

Functional disorders of extra hepatic biliary system bibarv 
djssynergia or dj akinesia H A Hill Sept 261 
Gall bladder diseases Interpretation of roentgen films in 
(ab ) H Durst Oct 510 

Left obtique position in cholecystography Roentgenological 
importance of M Feldman July 89 
Recent advances in diagnosis from and techrnc of cholecvs 
tography H B Philips Nov 602 
CHROMOSOMES 

Rotntsen raj dosage Mtuurtmtnt of b> determra.ng 
ertoct of radiation on chromosome! A Marshal and I C 
Hudson Dec GOO J 

COLLOIDS 

Colloidal thonum ra localization of diseaie further exnen 
D« 000**“ m h 0 "" trauma and ,ar «t>°n R Pomerant 
COLOR 

Colon Roentgenographic stud.es of mucous membrane of 


in — Mucosal detail studies as md in early recognition of 
carcinoma of colon (ab ) H G Jacobi and F 
J Lust Aug 248 

Diffuse adenomatosis of colon (ab ) F W Rankin ana 
A E Grimes Julj 127 

Hepato-diaphragmatic interposition of colon Two cases of 
autopsy reports (ab ) Choussat and Choussat Clausse 
Sept 384 

Meckel s diverticulum (ab ) H K Gray and J W Kerno 
han Nov 648 

Partial occlusion due to diverticulitis in case vnth diverti 
culosis of colon and diverticulitis of sigmoid Attack of 
(ab ) Gondard and Blanc Oct 509 
Roentgen examination of colon Comparison of methods of 
(ab) J T Case Nov 648 
CONTRAST MEDIA 

Colloidal thonum tn localization of disease further ex 
penmentnl data in bone trauma and infection R Pomer 
anz Dec 660 

Gastric mucosal relief modified sedimentation method us 
mg colloidally suspended barium sulphate preliminary 
report R A Arens and S D Mesirovv July 1 
Intestinal intussusception of children Banum enema in 
(ab ) P Lamarque and P B6tomlAres Ocl 509 
Kidney pelvis Small calculus in localized by intrav enous in 
jectfon of small quantitj of t4n£bryl (ab ) H B£cl&rr 
Dec 755 

Multiple tumors within spinal canal (ab ) J D Camp 
Dec 758 

Rupture of intervertebral disk into spinal canal after in 
jection of lipiodol Roentgenographic demonstration of 
(ab ) A. O Hampton and J M Robinson Dec 759 
Thonum dioxide m roentgenographic study of In cr abscess 
Use of (ab ) R. J Reev es Nov 640 
Thorium dioxide Potential hazards of diagnostic use of 
(ab) Nov 649 

Thorium dioxide Retention of by reticulo endothelial 
system R J Reeves and J E Morgan Nov 612 
Thorotrast injection Demonstration of gamma radiation 
from itvmg patient following R B Taft Nov 530 
Tumors of bronchus following radiation thcrapj as demon 
strated in bronchogram Changes in (ab ) A Beutel and 
F Strand Dec 756 
COUTARD METHOD 

Cancer of bead and neck Advanced (ab ) C I Martin 
Nov 647 

Cancer treated by roentgen raj s Should method of Coutard 
be applied in all cases of? W E Chamberlain and B R 
Young Aug 186 

Carcinoma of cervix Roentgen therapj of pelvis in treat 
ment of (ab ) H Coutard Sept 384 
Carcinoma Roentgen therapj of protracted fractional 
daily exposures and exposures in periodical series (ab ) 
H Coutard Oct 509 

Fractional and protracted fractional radiation therapy 
experiences at Zurich (ab ) H R Schrnz Aug 248 
I ntra -abdominal malignancy Radiation therapy of inop- 
erable with special reference to stomach (ab ) E A 
Merritt Aug 257 

Malignant tumors of larynx and pharya* Treatment of 
(ab ) E Wessely Nov 648 

Reproductive organ of women i» it possible to injure the 
genes in by radium and roentgen rays? (ab ) C Weys 
ser Aug 2ol 

Roentgen fnjunes of parotid gland (ab ) H H Hermann 
Aug 249 
CRANIUM 

Cerebral vessels in commotio and contusio cerebri Arten 
ography of changes in (ab ) W Ldhr Sept 382 
Cranial dj aplasias of pituitarj origin H Mortimer G 
Levene and A W Rowe Parti Aug 135 Part H Sept 

Encephalographj by lumbar route in child (ab ) R Mathey 
Cornat and J Dupm Sept 38o 
Epilepsy Value of encephalogram tn differential diagnosis 
between hereditarj and symptomatic forms of (ab ) F 
Laubenthal Sept 385 

H> droccphalus Roentgen signs in and their diagnostic 
value (ab ) M B Kopylov Oct 510 
CYCLOTRON 

Biological action of neutron rays E O I awrence Sept 
313 disc 345 
CYSTOSCOPY 

Perforations (stomach unnarj bladder kidney) (ab ) R 
Janker Dec 750 


Prostatic carcinoma Treatment of (ab ) 
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Swallowing function disability Roentgenologic demonttra 
tion of (ab ) M Dahm Aug 252 
DEMENTIA PRffiCOX 
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DERMATITIS roentgen 
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Dresser and J Spencer Dec. 754 
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A D Bissell and A Brunschwig No\ 644 
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Fundamental Aspects of Cancer Problem Nov 641 
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early (ab ) J Gershon Cohen and A. E Colcher Sept 
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Carcinoma of breast Mj method of so-called prophylactic 
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Dec 716 

Malignant tumors Pre-operative diagnosis in (ab ) R 
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Mammary carcinomas Classification of to indicate pref 
erable therapeutic procedures U V Port m an n Oct 391 
Mastitis (ab ) W T wiemer Sept 383 
Puerperal mastitis Roentgen therapy of (ab ) R Goedel 
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in same individual case report, H A Judson Nov 

Tumors Pre-operative visualization of breast (ab ) N F 
Hicken R R. Best C F Moon and T T Hams Oct 
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onM rated in bronchogram Changes in (ab ) A Beutel 
and F Sirand Dec 756 

^ Gross anatomic changes in lungs P Hillkowitz Aug 131 
Roentgen therapy for bronchiectasis (ab ) M Berck and 
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CAL Lun I l f Carc of (ab ) Thiodct and Bertrand Guy 

llfl'ary calcifications in spleen T M Berman July 37 
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406 

Intra abdominal malignancy' Radiation therapy of inop- 
erable with special reference to stomach (ab ) E A 
Merritt Auj^ 257 

Teyunum Carcinoma of B Kalayjian Nov 690 
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gional lymph gland metastases (ab ) A Pagam Nov 
647 

Malignant tumors Surgerv and radiation therapy in treat 
ment of (ab ) L SchOnbauer Sept 384 
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Amenorrhea X ray therapy in A B Friedman July 99 

Cancer of cervix Limitations of radium therapy in (ab ) F 
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Intestinal intussusception of children Barium enema in 
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Heart in hot baths Roentgen kymographic observations on 
behavior of (ab ) J Ritter Aug 252 

Heart sue in athletes Roentgenological study of (ab ) H 
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KIDNEYS 

Calcified hy datid cy st of kidney (ab ) B P Gomard and 
Le Gcmssel Sept 388 

Congenital polycystic disease of kidneys (ab ) H R Spen 
cer Aug 252 

Echinococcus cyst of kidney (ab ) J Tenenbaum Dec 
t So 

Excretory urography (ed ) B H Nichols Nov 632 

Kidney pelvis Small calculus m localized by intravenous 
injection of small quantity of t£n£bry 1 (ab ) H B4cl£re 
Dec 755 

Nephropexy Technic of (ab ) Marion Sept 387 

Renal hydatids Pyelography in (ab ) R C Begg Sept 
387 

Renal tumor in displaced kidney (ab ) M Bernasconi 
Sept 388 

Respiration pyelography in diagnosis of paranephritic ab- 
scesses importance of (ab ) F Breuer Sept 388 

KNEE 

Luxation of patella Congenital and recidivating (ab ) 
Hustmx Sept 388 

Patella Primary hematogenous osteitis of (ab ) F L Flack 
Dec j 75o 

Pellegrini-Stieda * disease manifestation in knee of post 
traumatic changes common to other joints H S Callen 
Aug 158 

Roentgen anatomy of knee joint experimental analysis 
E Lachmann Oct 455 
KYMOGRAPHY 

Gastnc carcinoma Limits of possibilities of roentgen diag 
nosis of (ab } G Hammer Aug 257 (25 8) 

Roentgen kymographic observations on behavior of heart 
m hot baths (ab ) J Ritter Aug 252 

Roentgen kv mography (ed ) { W G Scott Aug 235 

Swallowing function disability Roentgenologic demonstra 
tion of (ab ) M Dahm Aug 2o2 


LARYNX 

Malignant tumor* of larynx and pharynx Treatment ol 
(ab ) E Wessely Nov 648 
LEUKEMIA 

Leukemia of stomach producing hy pertrophy of gastnc mu 
cosa (ab ) L G Rigler Aug 2ou 

Roentgen therapeutic experiments in erydihroleukotic chicker 
(ab ) E Forfota Aug 246 
LIGHT 

Biologic effects of light Investigations as to significance of 
sulfhydrate group for (ab ) P \\ els and M Jolasch Oct 
516 
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Cmrcmomos of Up and their care Resistant (ab ) A Hintxe 
Sept 38S 
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Epidural lipiodol m sciatica (ab ) G Camere and A Ver 
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Blood serum Itpoida m cancer and other cases luvestiga 
tions ol mean molecular weight of free and combined 
^ rt iI?° d K SerUm bp0lds of cancer and other subjects 
w^ri r a a t Jor Pf lon J m « w nrement3 (ab ) H H Bar 
ber and 1 A oodward July 127 


DIATHERMY apparatn* 

•(•!,) S LomhoU Nov 643 

Canwr patients Supplementary treatment of (ab ) H 
Auler Inly 127 
DISCUSSIONS 

Clarkson Wright of Cancer Symposium Oct 434 
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Glasser Otto of Symposium on Physics Sept 350 
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Wood Francis Carter of Cancer Sj mposium Oct. 433 
DOSAGE 

Animal experiments dealing with epilating effect of roentgen 
rays in relation to roentgen dermatitis influence of treat 
ment technic on this effect (ab ) B Dahl July 125 
Biologic measurement of depth doses C. Packard July 12 
Biologic test of inverse square law as applied to roentgen 
radiation H D Kerr and T C Evans Julj 45 
Clinical deductions from physical measurements of 200 and 
1 000 kilovolt x rays R S Stone and P C. Aebersold 
Sept 296 disc 345 

Liquid ionization chambers Measurement of x rays with 
L S Taylor Sept 323 disc S45 
Measurement of tissue dosage in terms of same unit for all 
ionizing radiations G Faiila Aug 202 
Recovery of human skin from effects of roentgen or gamma 
raj irradiation Further studies on rate of E H Quimby 
and W S MacComb Sept 305 disc. 345 ~ 

Roentgen raj* dosage Measurement of by determining ef 
feet of radiation on chromosomes A Marshak and J C 
Hudson Dec 609 

Thimble ionization chnmber O Gtasser and J Victoreen 
Sept 341 disc 345 

X ray erythema Dependence of on rrav e length J C Hud 
son July 95 
DROSOPHU^i EGGS 

Biologic measurement of depth doses C. Packard July 
DUODENUM 

Diverticulum of duodenum after operation (ab ) H Albers 
Nov G50 

Duodenal diverticula (ab ) W Thaler Aug 250 
Gastric mucosal relief modified sedimentation method 
using colloidally suspended barium sulphate preliminary 
report R. A Arens and S D Mesirow July 1 
Polypoid tumors of duodenum and small intestine (ab ) F 
Talia and P Ficaru Aug 250 

Traumatic retroperitoneal rupture of duodenum descrip- 
tion of valuable roentgen observation in its recognition 
L Sperling and L G Rigler Nov 521 
DYSMENORRHEA 

Dysmenorrhea Treatment of (ab ) L J Stacy and R 
Shoemaker Sept 387 

EAR middle 

Middle ear diseases (ab ) W Loepp Sept 385 
ECHINOCOCCOSIS 

Echinococcus cyst in kidney? (ab ) J Tenenbaum uec 
755 

ELBCTROSTTRGERY , t 

Cautery excision and electrosurgerj (ab ; v Alonninger 
Sept 385 
EMPHYSEMA 

Gross anatomic changes in lungs P Hillkovntx Aug t«5i 

EMPYEMA _ , , 

Empyema with spontaneous drainage Two unusual cases ox 
A Bowen Nov 502 

ENCEPHALOGRAPHY . . , , . . R Mfit . 

Encephalography by lumbar route in child (ab } R Matbey 
Cornat and J Du pin Sept 385 
Epilepsy Value of encephalogram in differential diagnons 
between hereditary 'and symptomatic forms of (ab ) t- 

Laubentbal Sept. 385 , 

Space-occupying intrecremal disease* 1 

diagnosis of (ab ), H KrayenbQhl Aug 249 

endocrine glands r J 

Malignancy Relation of endocrine system to (ab ) C L 
Martin Aug 249 

EPIL D™tbdore during epilation ol scalp by irradiation tab ) A 
Proppe Oct. 510 

EPI \ E mlfp.y associated noth pituitary disturbance response 
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R sSt h S86 r ’ n ‘ b ° Ut <T ' (ah) 0 E Richards, 

R ’> d ‘l J i! n “’*;ii or treatment of malignant disease In neigh 
borhood Effect on eye of (ab ) P Martin Aug 240 ‘ 

FEMUR 

Pellegnm Stiedft s disease manifestation in knee of post 
traumatic changes common to other joints H S Co Urn 
Aug 158 

Roentgen anatomy of kneejomt experimental analysis B 
Lachmann Oct 455 1 

FIBULA 

isolated luxation of fihnlar head anteriorly rare luxation 
(ab ), G Imhadser Ang 250 
FINGERS AND TOES 

Hereditary multiple ankylosing arthropathj (congenital 
stiffness of finger joints) A_ R. Bloom Aug 166 
Squamous epithelial bone cysts of terminal phalanx (ab 1 
A. D Bissell and A. Bnmschwig Nov 644 

FOOT 

Anomalous bones of wnst and foot in relation to fniurv 
(ab ) W W Watkins July 125 
Avulsion of attachment of tendon Achilles care report 
(ab) H DuBoucher C. Vial let and R Marchiom Sept. 

Divided navicular of foot W E Anspach and E B Wneht 
Dec 725 * 

Spontaneous pendiaphyseal new bone formation of second 
metatarsal Case of (ab ) C Viallet and R Marchioni 
Sept 386 

FOREIGN BODIES 

Osseous bridging of vertebral bodies resultant of foreign 
bodv abscess (ab ) Uinch Aug 250 
FRACTURES 

Fracture of atlas or developmental abnormality? H F 
PJaut Aug 227 

GALL BLADDER 

Cholecystographic findings following cholecystostomy 
(ab ) E L JenJanson and J M Foley Ang 250 
Cholecystography further observations on use of pitressan 
and evaluation of other procedures E N Collins and 
J C Root Aug 216 

Cholecj stographv Recent advances in diagnosis from and 
technic of H B Philips Nov 602 
Cholesterosis and gal! bladder (ab ) Nov 650 
Functional disorders of extra hepatic biliary system biliary 
dyssynergui or dyskinesia H A Hill Sept 261 
Gall Bladder diseases Interpretation of roentgen films in 
(ab) H Durst Oct. 510 

Left oblique position in cholecystography Roentgenologic 
importance of M Feldman July 89 
Stoneless gall bladder (ab ) C A. Kunuth Nov C49 
GANGRENE 

Gangrene of face produced by lymphosarcoma E M Ste- 
fa esta July 33 

Gangrenous suppurative lesions of lung Roentgenologic pic- 
ture of (ab ) G Pilotti Aug 253 
GASTRITIS 

Allergic gastritis and allergic p) lone spasm (ab ) K Han- 
sen and M Sf monsen Nov 650 
Chronic gastritis (ab ) R Schindler M Ortmayer and 
J F Renshaw Aug 259 

Gastroscopic and roentgen findings Comparison of R 
Schindler and F Templeton Oct 472 
Gastroscopj and roentgen examination of stomach Com 
paratn e value of R Schatxka Oct. 488 
Gastroscopy in diagnosis Value of E B Benedict Oct 
480 (482) 

GASTROINTESTINAL TRACT 

Benzedrine sulphate effects on motor function of digestive 
tract on gastnc aciditv and on evacuation of biliary 
system O N Smith and G W Chamberlin Dec 676 
Colon Comparison of methods of roentgen examination of 
(ab ) J T Case Nov 048 

Diverticula of digestive tract below diaphragm Radiologic 
studies of (ab ) J Baumel and J Balmes Oct 510 
Drugs as aid in roentgen examination of gastrointestinal 
tract (ab ) M Ritvo Nov . 050 
Duodenal diverticula (ab ) W Thaler Aug 250 
Intestinal intussusception of children Barium enema in 
(ab ) P LaMarque and P Bitoulitres Oct o09 
Leukemia of stomach producing h> pertrophj of gastnc mu 
cosa (ab ) L G Rigler Aug 259 
Meckel s diverticulum (ab ) H K Gray and J W Kerao- 
han Nov 048 

Partial occlusion due to diverticulitis in case with diver 
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(ab ) Gondard and Blanc Oct 500 
Polypoid tumors of duodenum and small intestine (ab ) F 
Talia and P Ficora Aug 251 
See also lateztinei 
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Duodenum Traumatic retroperitoneal rupture of descrip- 
tion of valuable roentgen observation in it recognition 
L Sperling and L G Rigler Nov 521 
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PLANIGRAPHY , , . , . , _ „ 
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643 

Planigraphy I — fntroductlon and history (ab), J R- 
Andrews Oct 610 , 

Pnlmonarj plaoigraph} Note on (ab ) Delhcrm Bernard, 
lacquer and Ngnjen Dmh Honng Oct , 512 
PNEUMATOCELE 

Mediastinal hernia R. T Ellison Nov , 550 
PNEUMONIA , t . . , 

Artificial pneumonia and treatment (ab ), C Fried Aug , 
253 

Gross anatomic changes m lungs P Hltlkowitt Aug 131 
Inflammatory processes Action of roentgen ray s or radium 
on A. U Desjardins Oct, 436 
Lobar pneumonia In childhood (ab ) S L Eltenberg and 
A T Martin Oct 512 
PNEUMOTHORAX 

Intrapleural pneumolysis in closing tuberculous cavitation 
(ab ) G L, SU\ ers Oct 51S 

Recurrent idiopathic spontaneous pneumothorax (ab), L. 
K., Sycamore Dec. 756 

Spontaneous contralateral pneumothorax ana artificial 
pneumothorax Case of (ab ) J Stephanie Aug , 250 
Spontaneous pneumothorax from pulmonary metastasis of 
osteosarcoma (ab ) M J De Banin, Oct 513 
POTT'S DISEASE under Spine 
PREGNANCY, tubal 

Tubal pregnancy Diaguotts of (ab ) A Mathieu Aug 251 
PROSTATE . . 

Caranoma of prostate. Conservative treatment of (ab ) 

C. A R. Nitch July 129 

Caranoma of prostate Early diagnosis and radical treat 
meat of (ab ) E L Key es and R S. Ferguson July 128 
Hypertrophy of prostate Effect of roentgen therapy on 
(ab ) G H Schneider Dec. 757 
Prostatic carcinoma Treatment of (ab ) B S Barringer 
Dec., 727 
PSORIASIS 

Arthropathlca psoriatica (ab ) H Jeghers and L J 
Robinson, July 129 
PYELOGRAPHY 

Nephropexy Technic of (ab ) Marion. Sept. 387 
Renal hydatids. Pyelography in (ab ), R. C. Begg Sept 
387 
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RADIATION 

Proitatlc caranoma Treatment of (ab ) B S Barringer, 
Dec. 767 

bums and Injuries 

Late injuries due to radiation and appearing following 
trauma (ab ) W Schlosa Oct., 513 
Osseous bridging of \ crtcbral bodies resultant of foreign- 
body abscess (ab } Ulrich Aug 250 
Perforations (stomach urinary bladder kidney) (ab ) R. 

J anker Dec. 756 

Radiation proctitis preliminary report of 39 cases, H B 
Bacon Nov 574 

Radio-active substances. Danger* of introduction of, into 
body (ab ). S Laborae Oct 513 
Radiologist Findings in death of (ab), M Roques Dec. 
757 

Reduced regenerative porter of tissue following roentgen 
irradiation New demonstration of (ab ) B Dahl Noi 
643 

Reproductiv e organ of women Is it possible to injure genes 
in by radium and roentgen ray*? (ab) C Weysser 
Aug 251 

Roentgen combination injury, Se\ ere (ab ) V Wucher 
pfennig Dec 757 

Roentgen injuries following therapeutic irradiation (ab) 

J KOrbler Dec 767 

Small doses of radium emanation Results of treatment with 
(ab ) B Uhlraann Dec. 7 58 

X ray s and radio-activ e substances Diseases caused by 
(ab ) S Laborde and J Lcclercq Oct 513 
dosage 

Biologic measurement of depth doses C Packard July 12 
protection from 

X ray* and radio-active substances Diseases caused by 
(ab ) S. Laborde and J Lcclercq Oct. 513 
therapy 

Cancer of corpus uteri Cluneal results and histologic 
changes following radiation treatment of (ab ) A N 
Arneson Oct 620 

Carcinoma of utenne cervix Serious complications en 
countered during treatment of (ab ) H H Bowing and 
R E Fricke Oct 610 

Dysmenorrhea Treatment of (ab ) L J Stacy and R 
Shoemaker Sept 387 
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s, Importance of (ab ) F Breucr Sept. 388 
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rnent of (ab ) L Schftnbauer Sept 384 
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Radium tberapt Qualifications for practice of (ab ), G W 
Gnu- Oct 615 

X ra> examination Discussion of proposed separation or, 
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732 

teaching _ 

Post graduate teaching m radiology De\ elopraent of, G W 
Holmes, Dec 052 

RADIUM t . . 

Cancer of cervix Limitations of radium therapy ra (ab ) 

P Findley Oct 514 

Cancer of corpus uteri Clinical result* and histologic change* 
following radiation treatment of (ab ) A N Arneson 
Oct >520 % 

Cancer of head and neck, Advanced (ab ), C. L Martin 
Nov 647 

Carcinoma of prostate Conservative treatment of (ab ) 
CAR Nitch July, 120 

Caranoma of prostate, Early diagnosis and radical treat- 
ment of (nb ) E L. Keyes and R S Ferguson July, 128 
Caranoma ot uterine cervix Serious complications en 
countered during treatment of (ab ) H H Bowing and 
R E Tn eke Oct, 610 
Contact therapy (ab ) F Melchart, Aug , 247 
Dysmenorrhea Treatment of (ab), L J Stacy and R 
Shoemaker Sept 387 

Experimental radium poisoning II — Changes in teeth of 
rabbits produced by oral administration of radium sul- 
phate (ab ) M Rosenthal Aug , 256 
Eve Effect on. of radium used for treatment of malignant 
disease in neighborhood (ab ), P Martin Aug 249 
Eye Radiotherapy in lesion* about (ab ) G E Richards, 
Sept 3S6 

Fractional and protracted fractional radiation therapy 
experiences at Zurich (nb ) H R Schinx Aug 248 
Gamma radiation from living patient following thorotrast 
injection Demonstration of R B Taft Nov 530 
Histologic changes in eye of rabbit following intra-ocular 
injection of radium chloride solution (ab ) F Eickbaum, 
Sept 382 

Inflammatory processes Action of roentgen rays or radium 
on A. U Desjardins Oct 430 
Malignancy Treatment of (ab ) L ScbBnbauer, Oct. 519 
Malignant newgrowths of upper air and food passages 
Experience in radiotherapy of (ab ) H R Schiar and A. 
Zuppinger SepL 383 

Measurement of tissue dose in terms of lame unit for all 
ionizing radiations G Failla Aug 202 
Molds Simple method of preparation of I M Wise Dec 
719 

Mutations by beta ray's of radium la fruit fly' Production of 
(ab ) K G Zimmer H. D Griffith and N W Timofecff- 
Ressovsky Oct 514 

Radiation intensity around radium applicators by means of 
ionization chambers with thin walls Studies of (ab ) 
H Smereker Oct , 514 7 

Radiation proctitis preliminary report of 39 coses H E 
Bacon Nov 574 

Radio active emanation therapy in Orselina (ab ) H 
Bodmer Oct 515 

Radium Early experiences with (ab ) C. F Burnam Oct , 
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Radium therapy Qualifications for practice of (ab ) GW 
Grier Oct 516 

Radium treatment with small intensities (ab ) K. Wasser- 
burger Aug 256 

Recovery of human slnn from effects of roentgen* or gamma- 
ray irradiation Further studies on rate of E H Quimhv 
and W S MacComb Sept, 305 disc 346 1 

Rectum and anu* Combined radium and roentgen therapy 
of carcinoma of (ab ) R. Niedermayr Sept 384 
Results in some cases treated with radium Prolonged 
(ab ) M T Nogter Dec 758 ^ 

Skin cancer Radiation therapy of with special considers 
tion of radium technic (ab ) R Mailer Oct, 514 
Small doses of radium emanation, Results of treatment with 
(ab ) E Uhlraann Dec. 758 
Teleradium therapj (ab ) E Maier Oct 509 
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Air filled cyst oflung (ab) R O Tanguy Sept 390 
Artificial pneumonia and treatment (ab ) C Fned 
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Atelectan* m post-Operatn e pulmonary complication* 
Rdle of (ab ) Aug 254 

Bronchial carcinoma Development and differential diatr 
no5is of (ab ) W Naumann Nov .645 
Bronchiectasis Roentgen therapy For (ab ) M Berck and 
W Hams Sept 389 
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genologic appearance of (a b ) F dAgostino Dec 7o6 
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Dec 755 
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Empyema with spontaneous drainage Two unusual cases 
of A Bowen Nov 662 
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Intrapleural pneumolysis in closing tuberculous cavitation 
(ab ) G L Stivers Oct. 518 

Lobar pneumonia in childhood (ab ) S I Ellenberg and 
A T Martin Oct 512 

Lung stones Case of (ab ) Thlodet and Bertrand Guy 
Sept 390 

Mediastinal hernia R T Ellison Nov 556 
Pneumothorax Recurrent idiopathic spontaneous (ab ) 

I K Sycamore Dec 756 

Precancerous conditions Differential diagnosis between 
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of tuberculous in creating (ab ) O Feuchtiuger Sept 
389 

Primary cancer of lung Diagnosis and treatment of (ab ) 

A C Christie Sept 390 

Primary carcinoma oflung (ed ) H P Doub Sept 376 
Primary carcinoma of lung during 1928-1936 Roentgen 
therapy m (ab ) L Popov ic Aug 254 
Pulmonary infiltration with eostnophdta Fleeting (ab ) W 
Loftier Aug 252 

Pulmonary planigraphy Note on (ab ) Delherm Bernard 
Jacques Nguyen Dmh Hoang Oct. 612 
Roentgenograms of lungs Interpretation of (ab ) K Heck 
raann Sept 389 
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lation of surgical and rocntgmographic findings following 
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Thrombosis of pulmonary artery (ab) G I lebmeister 
Dec., 756 
abnormalities 
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and P Krdker Sept 386 
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Inflammatory processes Action of roentgen rays or radium 
on, A U Desjardins Oct, 436 (430) 

LYMPHOID TISSUE 

Lymphoid tissue of albino rat Attempt to involute com 
pletely all of by 1 rays C W Hughes and T T Job 
Aug 194 

LYMPHOGRANULOMA . . . _ 

Hodgldn s disease and allied conditions o! bone (ab ) K 
Dreiser and J Spf ncer Dec 754 
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Breast tumors Prc-operntK e visualisation of (ab ) N F 
Hicken R R Best C F Moon and T T Harris Oct 
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mann July 

MET AcuTe A s>ndrom« of metastasis (ab > R. Huguemu \oi 
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Schindler and F Templeton Oct 472 
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O Nelson, and H Wilson Oct 446 
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Lungs Gross anatomic changes in P HiHkowitz Aug 
231 

Lungs Interpretation of roentgenograms of (ab ) K Heck 
mann Sept 389 , _ , - 

Lung stone* Case of (ab ) Thiodet and Bertrand Guy 
Sept. 390 _ ^ „ 

Micket s div erticulum (ab ) H KL. Gray and J \\ Kemo 
han Nov 648 

Mediastinal hernia R T EUison No\ 656 
Middle ear disease* (ab ) W Loepp Sept. 385 
Miliary calcifications in spleen T M Berman July 3< 
Multiple chondromas J D Peake July 1H 
Keck roentgenologic study S Brown J E McCarthy 
and H G Remeke Dec 701 
Nephropexy Technic of (ab ) Marion Sept 38< 

Niche en plateau due to ulcer (ab ) A Lacroix and A 
Blondeau Oct 511 

Osteomalacia of spinal column (ab ) E Meulengracht and 
A R. Me) er July 130 

Patella Primary hematogenous osteitis of (ab ) F L» 
Flack Dec 755 

Pellegnm-Stieda s disease manifestation m knee of post 
traumatic changes common to other joints H S Called 
Aug 15S 

Perforated gastric and duodenal ulcer Frequency of air 
under diaphragm in (ab ) S E Johnson Aug 255 
Perforations (stomach urinary bladder kidney) ab R 
Janker Dec. 756 _ 

Fitrcum Use of (ab) A* Jutras and A Cantero Dec 
757 

Planigraphy 1 — Introduction and history (ab ) J R 

Andrews Oct 512 

Polypoid tumors of duodenum and small intestine (ab ) F 
Tatia and P Fxcara Aug 251 
Precancerous conditions Differential diagnosis between 
primary tumors and tuberculosis of lungs and importance 
of tuberculosis in creating (ab ) O Feuchtinger Sept 
389 

Pulmonary infiltration with eosmophiha Fleeting (ab ) W 
IxjfBer Aug 252 

Pulmonary planigraphy Note on (ab J Delherm Bernard 
Jacques and Nguyen Dinh Hoang Oct 512 
Pyelography in renal hydatids (ab ) R C Begg Sept 
387 

Radiography and tuberculosis mortality (ab ) F Freund 
Aug 260 , . . ¥ 

Recurrent idiopathic spontaneous pneumothorax (ab } L 
K Sycamore Dec 756 

Renal tumor tn displaced kidney (ab ) M Bemascom 
Sept 388 

Respiration pyelography in diagnosis of paranephritic 
abscesses Importance of (ab ) F Breuer Sept 388 
Roentgen ky nongraphic observations on behavior of heart 
in hot baths (ab ) J Ritter Aug 252 
Roentgen kymography (ed ) W G Scott Aug 235 
Rupture of interv ertebral disk into spinal canal after mjec 
tion of liptodol Roentgenographic demonstration of (ab ) 
A O Hampton and J M Robinson Dec 759 
Scleroderma Surgical treatment of (ab ) R Leriche A 
June and M de Bakey Aug 256 
Shoulder Backward dislocation of (ab ) H Wijnbladb 
Aug 257 

Sumultnneous ly mphosarcomatosis and carcinoma of breast 
in same individual case report H A Judtton Nov 
o78 

Skull m cases of so-called genuine epilepsy Roentgenologic 
appearance of (ab ) E Fischel July 130 
Spinal canal Multiple tumors within (ab ) J D Camp 
Dec 758 

Spontaneous peridiaphy seal new bone formation of second 
metatarsal Case of (ab ) C Viallet and R Marchiom 
Sept 388 

Spontaneous pneumothorax from pulmonary metastasis of 
osteosarcoma (ab ) M J De Borrm, Oct 513 
Squamous epithelial bone cysts of terminal phalanx (ab ) 
A D Bitseil and A Brunschwig Nov 644 
Stoneiess gall bladder (ab ) C A Kunath Nov 649 
Sunray hemangioma oi bone (ab ) \V E Anspach Aug 

Swallowing function disability Roentgenologic demonstra 
tion of (ab ) M Dahm Aug 252 
Thoracoplasty for chrome pulmonary tuberculosis. Cor 
relation or surgical and roentgenographic findings follow 
ing L A Hochberg and L Nathanson Auj^ 172 
Thorax Directed roentgenography of (cardioaurograph) 
(ab ) I S Hirsch and M Schvrarxschild Dec 754 
Thorium dioxide Retention of by reticulo-endothehal 
system R I Reeves and J E Morgan Nov 612 
T *L r ® mbost * °» pulmonary artery (ab ) G Liebmeister Dec 
1 50 

Thy rout Diagnosis and progressiv e changes of bone metas- 
tasis in clinically not diagnosed case of cancer of (ab ) 
R 1 msterbusch and G Schumann Nov 646 

prCKWanc> Diagnosis of (ab ) A Mathieu Aug 

Tuberculosis Errors in diagnosis of with particular refer 
cncc to undulant fev er (ab ) A Behrmann Aug 260 
Tuberculous infection in American college student* In a 
dence of (ab ) E R Long and F B Seibert Dec 760 
Tumors of bone Sources or error in radiological Interpreta 
lion in A C Singleton July S3 P 

Tumors of bronchus following radiation therapy as demon 


strated m bronchograra Change* m (ab ) A. Bcutcl and 
F Strand Dec. 756 . . t 

Tumors of mediastinum arising from reticuloendothelial 
sy stem rocntgenologlcally considered (ab ) W G Herr 
man July 130 
films 

Non screen procedure with Potter Bucky diaphragm pre- 
liminary report G W Files Nov 582 
Recording on film pertinent data relative to patient 
Method of R C Curtis Oct 498 
X ray films and developing solutions Investigation of 
C Weyl S R. Warren Jr and D B O Neill July 64 
filters _ t , , _ _ 

\. ray quality Determination of by filter methods L S 
Taylor July 22 
measurements 

Biologic test of inverse square law as applied to roentgen 
radiation. H D Kerr and T C Evans July 45 
Clinical deductions from physical measurements of 200 and 
1 000 kilovolt x ray s R S Stone and P C Aebersold 
Sept 298 disc 345 

Liquid ionisation chambers Measurement of x rays with 
L S Taylor Sept 323 disc 345 
Measurement of tissue dose m terms of same unit for all 
ionizing radiations G Failla, Aug 202 
Recov cry of human skin from effects of roentgen or gamma 
ray irradiation Further studies on rate of E H Quitnby 
and \V S MacComb Sept 305 disc 345 
X ray cry thema Dependence of on wav e length J C. 
Hudson July 95 

X ray quality Determination of by filter methods L S 
Taylor July 22 
sickness 

Radiation sickness possible cause and prev ention (ab ) 
H F Friedman and P Drinker Oct 515 
therapy 

Amenorrhea X ray therapy in A. B Friedman July 
99 

Blastomatous and h> perplastic disease Principles of radta 
tion therapy of stngle massive dose method (ab ) H. 
Wintx Aug 258 

Bronchiectasis Roentgen therapy for (ab ) M Berck and 
W Harris Sept 389 

Buccal cavity Radiation treatment of carcinoma of (ab ) 
R Dresser and C E Dumas Nov 646 
Cancer of breast Simple post operative radiation therapy 
of with high fractionally applied total dose (ab ) P 
Melchart Nov 645 

Cancer of cervix Limitations of radium therapy in (ab ) P 
Findley Oct 514 

Cancer of corpus uteri Clinical results and histologic changes 
following radiation treatment of (an ) A N Arneson Oct 
o20 

Cancer of lung Diagnosis and treatment of primary (ab ) 
A C Chnstie Sept 390 

Cancer treated by roentgen rays Should method of Coutard 
be applied in all cases of? \V E Chamberlain and B R 
\oung Aug 186 

Carcinoma of breast My method of so-called prophylactic 
and curative post-operative irradiation m (ab) G G 
Palmier! Nov 645 

Carcinomas of lip and their care Resistant (ao ) A Hintze 
Sept 388 

Carcinoma of prostate Conserv ativ e treatment of (ab ) 
C A. R Nitch July 129 

Carcinoma Roentgen therapy of protracted fractional 
daily exposures and exposures in periodical senes (ab ) 
H Coutard Oct. 509 

Chronic phlebitis and thromobophlebitis Roentgen irradia 
txoo of acute of sub-acute and of (ab ) C Henschen and 
F Becker Oct 511 

Clinical deductions from phy steal measurements of 200 and 
l 000 kilovolt x rays R S Stone and P C Aebersold 
Sept 296 disc 345 

Contact therapy (ab ) W Schaefer W Wethel H ChaouJ 
F Melchart A Frank P Meno Aug 247 
Continuous and discontinuous roentgen therapy of cancer 
at long distances and with low intensities supertele 
roentgentherapy (ab ) G G Palmien Oct. 509 
Deep seated tumors Direct roentgen irradiation of (ab ) 
S Moore Nov 646 

Dental conditions Roentgen diagnosis and treatment with 
x rays in (ab ) J Heiss Dec 760 
Depth dose during epilation of scalp by irradiation (ab ) A 
Prop pc Oct 510 

Encephalography by lumbar route m child (ab ) R Mathev 
Comat and J Dupm Sept 385 7 

Epilepsy associated with pituitary disturbance response to 
x ray therapy B Sehgman Dec 723 
Fractional and protracted fractional radiation theram 
experiences at Zurich (ab ) H R. Schmx Aug 248 
Isest** 0 ' julj *33 pro< ^ uce ^ lymphosarcoma E M She 
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Experience m radiotherapy of (ab ) H R Scbine and A. 
Znppiniter Sept 383 
RETICOT.O-ENDOTHELIAX, SYSTEM 

Colloidal tbonura in loealuation of disease further expen 
mental date in bone trauma and infection R. Pomeranx 
Dec. 060 

Thorium dioxide Retention of b> reticulo-endothelial sya 
tem R. J Reeves and J E Morgan Nov 612 
Tumors of mediastinum arising from reticulo-cndothehal 
system roentgenologtcwlly considered (ab ) W G Herr 
man July 130 
RIBS abnormalities 

Bulbous emphj _ema in subjects with cervical nbs Roent 
genologic appearance of (ab ) F d Agostino Dec. 756 
Cervical nb and tuberculosis (ab ) F dAgostino Aug 
260 

ROENTGEN RAYS, apparatus 

Accumulation of energy for utilization of high tension for 
instantaneous exposures Apparatus for (ab ) P Lori my 
Nov 644 

Aluminium wedge Dr Carpenter a I S Tr os tier Oct 468 
Clinical deductions from physical measurements of 200 and 
1 000 kilovolt x rays R S Stone and P C Aebersold 
Sept 296 disc 345 

High tension radiodiagnostic apparatus Completely pro- 
tected (ab ) M Delacour Nov 643 
Non screen procedure with Potter Buck} diaphragm pre 
Iinunory report G W File* Nov 682 
Oil immersed x ray outfit for 500 000 volts and ml im 
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Hotahng W F Westendorp and L B Dempster Sept 
329 

Planigraphy I — Introduction /and history (ab ) J R 
Andrew, Oct 512 

Radiotherapy installation of 200 000 volts 25 milUamperes 
(ab ) M j Massiot Nov 643 
Teleradiograpby and compass of Hirtz (ab ) Viallet and 
Jalet Sept. 382 

Thimble ionization chamber O Gtasser and J Yictoreen 
Sept 341 disc. 345 
examination 

Abdominal conditions Value of preliminary film without 
opaque media in diagnosis of J F Kelly and D H. 
Dowell July 104 

Accessory nasal sinusitis m childhood with record of 
bacteriological examinations (ab ) J Crooks and A. G 
Sign} Oct- 510 

Air filled cyst of lung (ab ) R O Tanguy Sept 390 
Allergic gastritis and allergic p> lone spasm (ab ) K 
Hansen and M Simon sen Nov 050 
Aorta Dissecting aneurysm of (ab ), T E McGeachy and 
J B PaulUn Dec 754 
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and R T Taylor July 113 

Arteriography Dangers of (ab ) E Verschn> 1 Sept. 
382 
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Arthropathica jpsonatica (ab ) H Jeghers and L J Robin 
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Artificial pneumonia and treatment (ab ) C Fned Aug 
253 

Atelectasis in post -operative pulmonary complications 
Rdle of (ab ) Aug 254 

Benzedrine sulphate effects on motor function of digestive 
tract on gastric acidity and on evacuation of biliary' 
system O N Smith and G W Chamberlin Dec 676 
BJood vessel markings in dorsal vertebne simulating frac- 
ture preliminary report K S Davis Dec 695 
Bone tumors of extremities b> artenography Differential 
diagnosis of P L Fanfias July 29 
Breast tumors Pre-operative visualization of (ab ) ^ r 
Hicken R R Best C F Moon and T T Hams Oct 

Bronchial carcinoma Development and differential dfag 
nosts of (ab ) W Naumann Nov 645 
Bulbou* emphysema m subjects with cervical nbs Roent 
genologic appearance of (ab ) F d Agostino D ec 7oo 
Calcification of adrenal capsules (ab ) H Timer and 
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Calcified hydatid cyst of kidney (ab ) B P Gomard and 
Le G^mssel Sept 388 

Cancer of stomach Certain radiologic aspects of (ab ) A 
Gutmann and Penstiany Oct 517 , 

Carcinoma of breast Evaluation of roentgen diagnosis of 
«rb (nb ) ] Gmhoc Cohen and A E Colcbcr Sept 

Cervical nb and tuberculous (ab ) F d Asorttno Auc 260 
Cholecystoerapbic findmgx following cholwjrtostomy (ab ) 
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Aug zoo 

Cranial dysplasias of pituitary origin H Mortimer G 
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Dental conditions Roentgen diagnosis and treatment with 
x rays in (mb ) J Hetss Dec 760 
Dental roentgen findings in relation to foe*! infection and 
aystemic disease Evaluation of (ab ) HA. Osgood Dec. 
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studies of (ab ) J BaumelandJ Balmes Oct. 510 
Divided navicular of foot W E Anspach and E B Wright 

Drugs as aid in roentgen examination of gastrointestinal 
tract (ab ) M Rttvro Nov 650 
Duodenal diverticula (ab ) W Thaler Aug 250 
Duodenum after operation Diverticulum of (ab ) H 
Albers Nov 650 

Duodenum Traumatic retroperitoneal rupture of de 
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Cora at and J Dupm Sept 385 
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picture of fab ) G Pilotti Aug 253 
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Gastric mucosal relief modified sedimentation method 
using colloidally suspended barium sulphate prelimi 
nary report R. A Arens and S D Mesirow July 1 
Gastric mucosal relief New displacement technic for study 
of prelinunamr report A. E Cole her Nov 615 
Gastric ptosis. Experimental observation* m (ab ) L G 
Rumba! Oct 617 

Gastroscopic and roentgen findings Comparison of R 
Schindler and F Templeton Oct 472 
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merits of B R. Kir Id in Oct. 492 
Gastroscopy and roentgen examination of stomach Com 
parative value of R SchatzJa Oct 488 
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Roesler Dec 754 
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stiffness of finger joints) A. R Bloom Aug 166 
Hernia of cardin of stomach (ab ) M J Gloss Oct 517 
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value (ab ) M B Kopylov Oct 510 
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(ab ) P LaMaroue and P B^touliires Oct 509 
Intestinal obstruction Radiologic diagnosis in two cases of 
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Jejunum Carcinoma of B Kalayjian Nov 59 6 
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E Lachmann Oct 455 
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mucosa (ab ) L G Rigler Aug 2j9 
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Lung Cancer of (ab ) Dec ~o6 . 
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Fifth International Congress o! Radiolog) Julj US Auk 
230 Sept 377-370 Noi 036-63S 
Florida State Radiological Societv Julv 114 Aug 2-<~ 
Sept. 373 Oct 499 Nor 029 Dec <29 

Illinois Radiological Society Julj 114 Aug 23*- Sept 
373 Oct 499 Nov 629 Dec 729 

Illinois State Medical Societj Section of Radiologj Julj 
114 Aug 232 Sept 373 Oct 499 Nov 629 De 

729 

Indiana Roentgen Societj julj H4 Aug 232 Sept 

373 Oct 499 Nov 629 Dec 729 

Indiana State Medical Association Nov 63S 

Iowa \ rav Club July 114 Aug 232 Sept 373 Oct 

499 Nov 629 Dec 729 

Kansas Citj Radiological Societj Julj llo Aug 233 
Sept 374 Oct 500 Nov 630 Dec 730 

Long Island Radiological Societj Sept 374 Oct 500 
Nov 630 Dec 730 

Los Angeles Countv Medical Association Radiological 
Section Julv 114 Aug 232 Sept 3**3 Oct 499 

Nov 629 Dec 7°9 

Memphis Roentgen Club Julj 116 Aug 234 Sept 
37o Oct 501 Nov 631 Dec 731 

Michigan Association of Roentgenologists Julj 115 Aug 
233 Sept 374 Oct oOO Nov 629 Dec 729 

Minnesota Radiological Societj Julj 115 Aug 233 Sept 

374 Oct oOO Nov 629 Dec 729 

Nebraska State Radiological Society July 115 Aug 233 
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New Jersej State Radiological Society Julj 115 Aug 
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New \otL Roentgen Societj Sept 374 Oct 500 Nov 
630 Dec 730 

Pacific Roentgen Club Julj 114 Aug 232 Sept 373 
Oct 499 Nov 629 Dec 729 
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Philadelphia Roentgen Rav Societj Julj' 116 Aug 233 
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Pittsburgh Roentgen Societj Nov 631 Dec 731 
Radiological Soaetj of New Jersey Nov 630 Dec 730 
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Radiological Societv of the Acadenry of Medicine (Cmctn 

nati) July llo 116 Aug 233 Sept 37o Oct oOl 
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Radiological Society of Virginia Julj 116 Aug 234 
Sept 375 Oct oOl Nov 631 Dec 731 

Rochester Roentgen Raj Society Julj llo Aug 233 
Sept 374 Oct 500 Nov 630 Dec 730 

St Louit Scvaetj of Radiologists July 115 Aug 233 
Sept 374 Oct 500 Nov 630 Dec 730 
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375 Oct 501 Nov 630 Dec 730 

South Carolina V raj Societv July 116 Aug 234 Sept 
375 Oct 501 Nov 631 Dec 731 

Tennessee State Radiological Societj' July 116 Aug 234 
Sept 375 Oct 501 Nov 631 Dec 731 

Texas Radiological Society Nov 629 
Virginia Cancer Foundation Nov 633 
Washington State Radiological Society Julj 116 Aug 

234 Sept 375 Oct 501 Nov 631 Dec 731 

SOCIAL SECURITY 

Taxing provisions of Social Securitj Act Aug 240 
SPINAL CANAL 

Rupture of intervertebral disk into spinal canal after in 
jecttoti of Upiodol Roentgenograpluc demonstration of 
(ab ), A O Hampton and J M Robinson Dec 759 
SPINAL c 6 rD 

Nonsuppurative inflammation of spinal cord Rational 
roentgen therapj of acute fab ) P Del Buono Oct 517 
SPINE 

Blood vessel marking* in dorsal vertebra? simulating frac 
ture preliminary report K S Davis Dec 695 
Congenital anomalj of spine Unusual I M Wise Oct 
497 

Costo vertebral malformations Axjgos lobe and congenital 
tab) M J Jalet Dec 759 

Fracture of atlas or dev elopmental abnormahtv ? H F 
Plaut Aug 227 

Metastatic carcinoma in *pme Sj mptomatology and 
therapy of (ab 1 O Deutsehberger Dec 758 
Oblique view in radiographic examination of lumbar smee 
Value of S A Morton Nov 568 
Osseous bridging of vertebral bodies resultant of foreign 
bodj abscess (ab ) Ulrich Aug 250 
Osteomalacia of spinal column (ab ) E Meulengracht and 
A R Mever Julj 130 

Spinal canal Multiple tumor* within (ab j J D Camp 
Dec 7oS 

Spondj Job sthest* with regional disturbance of calcium 
metabolism (ab ) II Tilhcr and Brcchet Dec 75S 
\ CTtebraJ articular processes Anomalies and fractures of 
(ab l W Bailev Aug 257 

Vertebral epipbjsitis and Pott s disease (ab ) M Chassard 
Dec 08 
SPLEEN 

Mihar> calcifications in spleen T M Berman Julj 3" 


SPONDYLO-ARTHROSIS DEFORMANS See Spine 
SPONDYLOLISTHESIS See under Spine 
STANDARDIZATION COMMITTEE Report Aur 23, 
STATISTICS 

Famih records (cd ) A W Erskme Oct 502 
STOMACH , 4 x ^ „ 

Allergic gastritis and allergic pj loric spasm (ab ) K Hansen 
and M Sxmonsen Nov 650 

Cancer of stomach Certain radiologic aspects of (ab ) A 
Gutmann and Penstianj Oct 517 
Chrome gastritis (ab ) R Schindler M Ortraaver and 
J F Renshavv Aug 2 >9 

Gastric and duodenal ulcer Radiological diTerences m 
course of (ab ) R A Guttnann Partuner I^annegrace 
and Piquet Oct 511 

Gastric carcinoma Limits of possibilities of roentgen 
diagnosis of (ab ) G Hammer Aug 257 
Gastric lesions simulating cancer (ab ) R Savignac Oct 
517 

Gastric mucosal relief modified sedimentation method 
using colloidallj suspended barium sulphate prehrm 
nary report R A Arens and S D Mcmraw Julv 1 
Gastric mucosal relief New displacement technic for studv 
of preliminary report A E Colcher Nov 615 
Gastric ptosis Experimental observations m (ab ) L G 
Rambal Oct 617 

Gastroscopic and roentgen findings Comparison of R 
Schindler and F Templeton Oct 472 
Gastroscopic and roentgenologic examination Relative 
merits of B R KirUtn Oct 492 
Gastroscopj and roentgen examination of stomach Com 
parativ e value of R SchatxU Oct 488 
Gastroscopj in diagnosis Value of E B Benedict Oct 
480 

Hernia of cardia of stomach (ab ) M J Glass Oct. 517 
Intra abdominal malignancj Radiation therapy of In 
operable with special reference to stomach (ab ) E A 
Merritt Aug 257 

Leukemia of stomach producing hypertrophv of gastric 
mucosa (ab ) L G Rtgler Aug 259 
Niche en plateau due to ulcer (ah ) A Lacroix and A 
Blondeau Oct 511 

Traumatic retroperitoneal rupture of duodenum descrip 
bon of valuable roentgen observation in its recognition 
L Sperling and I G Rigler Nov 521 
SURGERY 

Co-operation of surgeon and radiologist in treatment of 
tumors of upper respiratorj and digestive tracts con 
sidered from roentgenological viewpoint (ab ) E G 
Mayer Aug ,248 

SWALLOtYING See Deglutition* 

TEETH 

Dental conditions Roentgen diagnosis and treatment with 
x rays in (ab ) J Heiss Dec 760 
Dental roentgen findings in relation to focal infection and 
b> steratc disease Ev aluation of (ab ) H A Osgood Dec 
759 

P&radentitia Roentgen therapj of (ab ) Staumg and 
Neugebauer. Dec 759 
THORACOPLASTY 

Intrapleural pneumolysis in closing tuberculous cavitation 
(ab ) G L Stivers Oct 5 IS 

Thoracoplastj for chrome pulmonorj tuberculosis Correia 
lion of surgical and roentgenographic findings following 
LA Kochberg and L Nathanson Aug 172 
THORAX 

Roentgenographj of thorax Directed (cardiocairograph) 
(ab > I S Hirsch and M Schwarzschild Dec 754 
THOROTRAST See under Contrast media 
THYMUS 

Ljraphoid tissue of albino rat Attempt to involute com 
pletelj all of b> x rays C W Hughes and T T Job 
Aug 194 
THYROID 

Cancer of thj-roid M F Lubell Nov 541 
Cancer of thjwoid Diagnosis and progressive changes of 
bone metastoses in clinical Ij not diagnosed case of (ab ) 
R Fmsterbusch and G Schumann Nov 646 
Irradiation of thyroid on ovarj Influence of (ab ) E 
Mormghaua July 128 

Thyroid Radiation of experimental stud} in radiosensi 
umj of thyroid C T Eckert J G Pr obit cm and S 
Galinson Julj 40 
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Experimental hyperthyroidism and treatment by roentcen 
ra>»(ab) A Jugenburg and B Schlepakow Oct 517 
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Hyperthyroidism Experimental and treatment by roentgen 
rayajab) A Jugenburg and B Scblepakow Oct. 517 
H xls*™* 111 ^ acnf S en therapy of (ab ) P Hess 

Hypophysis Roentgen irradiation of J H Lawrence W 
O Nelson and H Wilson OcL 446 
loflamatory processes Action of roentgen rays or radium 
on, A U Desjardins Oct 436 
I xitr a abdominal malignancy Radiation therapy of inoper 
able with special reference to stomach fab ) B A. 
Memtt Aug 257 

Irradiation with small dotes (ab ) W Wieser Aug 252 
L> mphold tissue of albino rat Attempt to involute "com 
pletely all of by x rays C. W Hughes and T T Job 
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Malignancy Treatment of (ab ) L Schfinbauer Oct 519 
Malignant intracranial tumor reduced by roentgen therapy 
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